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HEN WINTER STRIKES*,, 
be ready with the winter 
oil millions have proved, Change 
now to Mobiloil Arctic made by 
the Clearosol Process. 

Mobiloil Arctic flows freely 
- makes starting easy— at low 
temperatures. Yet it gives full 



protection under high operat- 
ing heat. 

Get this gteatj double-range, 
winter oil today.,. and protect 
your gears with Mobiloil Win- 
ter Gear Oil, Stop at the nearest 
Mobiloil dealer's. 
Socony-Vacuum Oil Co., Inc. 



Mobiloil Arctic 




AND MOBfLOrL 
WINTER 
GEAR OIL 
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ThingsYou Want to Know about the 

NEWPmHOirrH 



THE BIGGEST ROOMIEST PLYMOUTH EVER BUILT— Ntw S(nmd-pTmhng of Stetl Roof and Floor_Shnh 



Oat Rood Noises— Ntw Softly Intenor— Enttrt body Pillowed on Live Rahber—Eiminaies Vjfrralfoji and Ramble 
-New Airplane-type Shock-Absorbers— New**Hushed Ride'*— Tests ^ow 18toZ4 Miles Per Gallon of Gas. 




IMPflUTTA WT developments put Plymouth 'way EASY TO BUY: Enif lennt otimJ br 
llfll UIl lAil 1 out in front. „ttiake it stand out as the CMwerciil Credit Cempuy* 




GREATEST VALUE m all Plymouth' history! See them. 

/ New Safety Interior .,.new Scigntl&c Sound - Proofing . . ^ new 
Rubber Cushions between frame and body*. .new Airplane - type 
shock-absorbers . . , new Hypoid rear axle, formerly used in costly 
cars only. .. Floating Power engine mountings. It's the fongest» 
widest. .. biggest. . .most beautiful Plymouth ever built. Plym- 
outh Division of Chrysler Corporation. 



icHflnj? t(j please meiiHom Poj5t(?sr 
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In had a good 
g enougfh” 
each from hU 
the ground* 



P,hat seems Ito » gooa 
r „lv to a busmess. U 

,ght to be big enough to 0 

,e job Unintended to do, 

H... ,» «« 
he size ot a comply 
nakesitbigots”**^'- 
It isn’t the directors and ^ 

isn’t the stockholders -but tb 

a fair price. 

The Bell System has d 

.eloped along 
over fifty ye^ts. It has p 
as the nation has gtown. ft 
to be big to provide effici. 

^ adequate telephone service 
fj 127,000,000 people. 



li' 






|y 






H -Kn. 'c 


Mk 





TT'Acji tpriifu.o fo ndverfiaers iiieyiHon Pojfu/ar Jfceftanicfi 



Popular Mechanics Magazine 



H. H. WINDSOR, Founds 



H» H, WINDSOR, Fditor and Pi;tbluiicf 



Deceinbcr, 1936 Vol. 66, No, 6 

Special Features 

Transatlantic Flights 801 

Hitch Your Wagon to a Car Coloroto 

The Caterpillars Still Fly ^ - ' 820 

The Dare-Devil Fleet 828 

T- (Trigger) Men of the Treasury - 834 

The Miracles of Light - 850 



The Birth of a Station ^ ^ ^ 


856 


Utopia in the Tall Timbers ' 


862 


Why Your Car Needs an Oil Filter 


866 


Magic Pays Dividends - - - ^ 


874 


Future Titans of the Skies 


882 


Amazing Story of the Automobile - 


890 



(C«Aliov«d Dit JieKt paffvl 



The Home That Runs Itself 

A FAMILY in Schenectady, N* Y** hires a maid-of- 
all- work. They call her Handy Annie* Her 
wages are $2,23 a week. Among a lot of other things, 
Annie tends the fvjrnace and water heater* turns the 
clothes washer, runs the ironer, cooks the food* 
washes and dries the dishes, disposes of the garbage* 
keeps the house at a comfortable temperature* runs 
the sewing machine* gets rid of flies and provides 
music and entertainment on demand* Almost any 
family could afford a maid who would do all that 
work for such wages. Bui where, you ask enviously* 
could you find another Annie* even if you were 
heartless enough to work such a simple-minded girl 
to death? YouT discover the answer next month in 
^TTie Home That Runs Itself*” 



Next Month ' 

\\7^ITHIK twenty years, pre- 

^ ’ diets Roger W, Babson, the 
statistician, more than half of us 
wiU be living in automobile trail- 
ers. If he is right* you have more 
than an even chance of calling a 
trailer your home within two 
decades* Read the second part of 
**Hitch Your Wagon to a Car” in 
January to find just what you can 
get for your money in a trailer* 
Eight pages of Coloroto pictures 
illustrate the story. 



The New Casey Jones 

■^/HEK the “City of Denver,” 
’ ^ crack streamline train* 
“takes off’ from Chicago* it"s like 
the sailing of an ocean liner* The 
real excitement* however* is in 
what is still called the engine 
"*cab,” although it's more like the 
front platform of a street car* An 
article next month takes you on a 
ride to Denver beside the engi- 
neer — or motorman — of a modern 
streamliner. 



Birds of Death 

/GUARDING Gotham's gates is 
the job of thirty giant bomb- 
ers recently delivered to Mitchell 
Field* With a cruising speed of 
210 miles an hour* and carrying a 
ton of bombs each* these birds of 
death would form the first line of 
defense for an air attack on New 
York City* An article next month 
tells how the bombers fit into our 
defense program* 



nicnthljf >17 roPTX.XB ^lECFAXlTS CO * 2 St Eii-t OnlJirJo Htrctl. Cbl^ixo. T. fl. A. SIhrIc ra^y in rnile^i flutes. 3S 
<nttp; « mi. t4.tt test IWD Tnrt. ( j.Qt f4ii th.rre In VnltFiI ami fWAaeatlocLi, runtiiv. J.fthritiiljpr iinrl nmn- 

IrJln of tho .^uiriirii ani'1 Hnaln. Tq ill QLli«r r^untrl^K a fitra for overicdi rontaaf. In ulLUftst m-iiit l>t rfixrrifd 

la Ut ImmedUlely to OlllDlcittf drljiy. Snlrred ai SEnoad AUlIrr, SeoI. 194!t, at the Post 4 I ChlfflRp. llltnoltf. MOdor Ai't of 

Uerch 1. 1X79 EntfTf'i] Sci'vmd ClS^s Ifeticr it the Po^t OfflrE DEpanmenE. Csna-di.. OFhFrlfi'hl br PanilltT MnrhanEr^t Cn m iiie 

Vnlitd Si«tcs. Ausinlta and Friwe. ^ „ 
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'Wow My Fnriiitnre 
Stays Beautifnl" 



tiiul year in and year out, Made to withstand 
weather in prederinng hnlBhes on antomobilef^ 
Simoniz gives even more dtirable proteotiou to 
those Indoors. Even dust cannot adhere to its 
smooth, hard suxinoe. It wipes right ofi with a 
dry cloth. If the finish of your furniture or wood- 
work i* dull, first use Simoniz Kleener to restore 
the original lustre and color. It's ideal, toO;, for 
cleaniiig windows, tile, porcelain, metal or 
enamel. So^ insist on Simoniz and Simoniz 
KLeeuer for your home as well as for your cart 

MOTORISTS WISE 

SIMONIZ 

HOUSEWIVES DO LIKEWISE 
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f Continued to page 6A1i 




II you want a home that is always beautiful aud 
more tiiue to an^oy it, just Simonii your furjuture 
and woodwork. Then tbe finlah will stay beau- 
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640 THRILLING SCIENTIFIC SECRETS^^ 
ARE AT YOUR FINGER TIPS 



WHEN YOU OWN A NEW GILBERT CHEMISTRY SET 






Catcher Siicak- 
Th1v4 wt4li 
Chemistry 

Dcjfi 1+ Vi" li I ter 'a 
krowledice of chciti' 
isLry Iccaied a lod«r 
Il^F4r^ ii[ hia scIkhjIp A 
juYLutioo ih^r Lurns 
ilurk uhco posed 
lo the li|;ht wai ar- 
so as ii> spilt 
ihc lulitrii'i 
haod, Thvn he wa* 
quiukly 



See Hidden 
Wonden 

The powerful 
G i I h e r i Micro* 
H:upe revviti hid' 
JeO wri'nilera of 
nature Jiul vci* 
enfti Packed with 
(■ i Ihr rt Micro 
Chetniarry Sei 
No. t — I2.0 Up 
Wirh No. 7 Set 



IP^, 



Gilbert Senior 

Chemtitry Loborntory 

Tw ri- dijcj r hj s*w cm uJ kibura tor y 
cabinet with flic ft!et of metal 
^hclf rourd and teat-tube racks. 
f}^ piece} Ilf Lhemitala and appa- 
ratus fiir perfonninfe 552 eatpefi- 
rnenrs^ JSiOO. Orhff Gilbert 

CheiTiiiitry £eti from Sl+QO, 



C AN yan think of anything more exciting than 
having a modcirn chemicaJ laboraiory of 
youf own? 

Imagine Dad^s surprise when )'Ou make a com- 
pound that prevents his windshield from fogging 
id rainy w^eather. Picture Mother's amazement 
when you make iodine; bleach flowers or trans.- 
form her baking soda into washing soda. Think 
how your friends will gasp with wonder as you 
turn a lemon tmo an electric Cell^ make a chemi- 
cal aurora borealis, write messages with hre ink, 
and perform other dazzling tricks. 

The new Gilbert Chemistry Sets make >tiu a 
fuU-Bedged cbemisu \iC^idi each set comes an up- 
to-the-minute book by Professors Treat B, John- 
son and Elbert M. Shelton of Yale Uciiveratty 
describing ihrillmg experiments. To perform 
these experimems is like taking a college course 
at home. 

Ask to see the new Gilbert Chemistry Sets at 
your local dealers. But don’t be fooled by the 
just-as-guod kind. Be sure the name ’'Gilbert" is 
on the box. 

$200,00 

ANNUAL AWARDS 

"To the boy doing what, in my 
opinion, is the most important 
chemical research in 19.^7, I will 
award S 100.00 in cash. To the ten 
boys doing the next most Impor- 
_ tant chemical research, 1 will 
f' -V i award SlO.OO ^ach. Applicants 
must not be over 17 years old 
[j? and must send me full descrip- 
tion of their expertmerus by 
June 1st, 1937.*’ 

Inventor of Etec- 
- , ror an<l mAker of 
Ktfter Kh, Opto 
rr» ■'1^ Kii flfid Gjlpcn 
Tool Clieffa. 

DO YOU KNOW? 

• How to test a raisin for iron? 
• What chemical makes wood 
fifEproof ? 

• How' m test yourself for "acid 
month"? 

• What "chemiluminescence" i$? 
• How' to Cell w'ooi from cotton ? 



Mail coupon todoy for big free 
bonk canfainlng th* antwen 
to thoso ntyatifylng guotflomt. 



Big 36-Page Book P it £ f > 

Gives you the answ'ers to che ti^uestions 
listed above. Tells yon how to become a 
real research chemist. 36 big pages packed 
full of exciting pictures and latest scien- 
liflc Information. 



Mr. A. C. Gtiberr, PHsidenc, The A. C, GiJbrrt Co., 

611 E real] r Squire, New Haycn. Cunn. 

wiDt EO bcCQinc a chraiJii. Pleise send your big free book 
cuioblucd with cxLiltig un yuur eicw Chemisuy Sets. 

N a me . . .............. 

Streer — 

City........ State, 
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NEW 12-OUNCE 

tamper-pr 

SEALED CON- 
TAINER FOR ALL 5, 
G AND 7 QUART 
CRANKCASES. 



Overcomes Compres- 
sion Losses 

Reduces Serious Ring 
Wear 

Multiplies Efficient 
Operating Life 



Okb 4f Lh* rnOBt: -outatB.ndi.nit' f-Enturr* ^ fpnprDca'd 'Hioth 

♦’A'’' «nd *'B” frmJM] Id It* ubility to- jJop C*rro*iv« 

Wf ri^urinif cumhiJ»l4on — i-i |f*n*:r«illv r*ipon-- 

libl« f*r Ivl-kiu* |KiV*T CornHion up W**r rtni »4 

CT^ind*r>, b««rinv* *ml ItnprorwJ PrraiU*f^tMC^wmMtan. 

It liBcpu harmful irov fram niijciij'i^t] 

Improved PripH ht* many unu«UBl aiLBlltii™. tt ItMipt v*l«« fr». 

Stops volv* choa*r. Fr*« owor tludi^P mnA funii. Reduce* ^Mr- 

bon farmBlioci. Ymttr nmu} cor n#e«(e /^yrail right frmrtt thm ejBrtf 
Pyrull Cnenpany will Bhow you I■bor 3 ■t 0 ^y Bud Acid f«irt 4 pforlntf 
how itnpnnd Pyroll prnt«le your COT — now -or old. How it «w« 

you iTionvy.. Ma-ll couikhi for tliie. Thee»i irjr Pyrnll fodayt -Sold 

the world ovor at e«rvUe etatioetPi, okh*r deal*^ M«nii- 

faeturod M»d auaraiAewl by Pyrail ComiMfly, V, Kldde^r 
FptipdoTt 5 li ryrotl euildinf, tlBCtneaB, Wle.^ U^+ 4 - 



PVnOIL WkS BEEN TESTED BY POPULAR ME* 
CKANICS AND IS USED BY POPULAR MECHANICS' 
PRESSES AND EQUIPMENT. 



DiSTftiauYORS: NEW PTROIL RRC- 

miUM rLAN HOW IN EFFECT GIVES 
NATIONALLY ADVCRTISEO MER- 
CHAHOiSE OF HIGH VALUE. ABSOLUTE- 
LY FREE. CHECH COUPON FOR FULL 

details, and facts of BUSINESS 
OFPOHTUNITV. 



FYROIL GOMPANV, 

51Z Pffoll Bldg.. LaCratta, Wlc.« U. S. A. 



Oanuint Pyroll 
taaarl thle ilgna* 
rpfa an leaty can 




O Nriuf wiud Free iBvtp na tnnuBF Mi'Lua Tpal iiriW. 

OSand dataili at RretMliHU I'lati Bad Ruami^H Onfvnrtunlty f-ur itir- 

N'nine . r r . . , . t r . r . ... c r E . 

AdilrnBi .. . 



Cky. CDORtyp I 

FtBte, I 




LUBRICATION PROCESS 
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Jig for cutting off long rivets 
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Plan Your Future 

Choose Your Field NOW For Success 

Will you master fate or will fate master you? Thai's a question deserving 
your honest answer , , . right now! Actually it is all up to you. You can do 
with Life almost what you will LaSalle will help you establish yourself for 
real success by providing you with the comprehensive, specialized training 
for which it is so famous. Choose your field * . . now I Check the coupon 
below' for the free booklet you want us to send you. It can be your first step 
tow'ard assured success. 



Opportunities in 

TrofFic Management 

The field of Traffic Management offers oppcrtuiuty 
only to the man who knows. Spare time study and the 
wilf to succeed have pushed scores of Traffic employees 
up the ladder to financial success. Many LaSalle-tramed 
traffic managers — both in the railroad and Industrial 
field— now command salaries of $3, 000.00 to ^,000.00 
a year— and better. Investigate. Find out how you can 
qualify for these higher positions through LaSalle home- 
study and guidance. 

Law for Business Su^tess 

And it isnH necessary to practice law to get this 
Success. In fact probably most of the men who study 
law today have no idda of taking the bar examination 
or becoming lawyers — they want law training to give 
them mastery of men and situations In business. You 
know that — 

(1) the man with legal training is a leader— not 
a follower. 

(2) legal training keens your mind — clears away 
the problems that stump the ordinary fellow 
and makes you master instead of man. 

[3> knowledge of law simplifies the complications 
of executive work. 

(4) Many top executive places are filled by men 
who have studied law. 

No matter whether you arc in a big corporation or a 
small business — in a CTuat city or a little town— a 
practical knowledge of Taw cannot fail to be of real and 
vital help to you in making a more successful career. 

In every state in the union you’ll find law-trained 
men who came up through LaSalle. What others have 
done, you can do. 

And La&alJe offers either a full law course leading to 
LL. B, or a shorter busineii^ law training — whichever 
you prefer. All text material, including valuable 14- 
volurne Law Library. Training^ comprises the most 
affective features of modem Law inslruction. 

Executive Training 

Executives who arc efficient managers command re- 
sponsible positions and good incomes. And the need for 



trained executives is growing rapidly, We train you 
thoroughly at home in your spare time for every type of 
execuLlve work— teach you the principles and practices 
used by our most successful business leaders and help 
you develop your management capacity — by a training 
built with the aid of outstanding executives. 



Become an 
Expert Accountant 
The Profession Tbet Peys 

The demand for skilled accountants — men who really 
know their business — is increasing rapidly. New state 
and federal legislation requires much more, and more 
dhdent accounting from business^ — big and $malU Cor- 
porations are in constant need of expert counsel in mat- 
ters relating to Auditing, Cost Accountings Business 
Law, Organization, Management, Finance. Men w'ho 

E roye their quallHcalions m this important branch of 
usiness are rapidly promoted to responsible executive 
positions — given an opfx>rtunity to earn real salaries. 
The range is from ,000.00 to 515,000.00 ^ year — even 
to higher income fibres. 

Under the LaSalfe Problem Method you can at home 
acquire a thoro understanding of Higher Accountancy, 
master its fundamental principles, become expert in the 
practical application of these principles — this without 
losing an hour of work or a dollar oi pay. 

Your training will l^ under the direct supervision of 
a staff of legal, organization and management special- 
ists, business efficiency engineers and Certified Public 
Accountants. 

Preliminary knowledge of bookkeeping is unnecessary. 
We train you from the ground up, or from where you 
now arc. according to your individua! needs, 

Mr, Salesman: Whet*s Wrong.? 

Why aren't you making more sales — more money? Is it 
you — or yotir proposition? Check tip first on yourself. 
Other men — no better than you— have found their 
earnings jump and stay up w^hen they trained with 
LaSalle. Literally thou^ds of men — many of them 
years at the game— have increased their sales volume 
and earnings through home study with LaSalle mid- 
ance. Sound — practical — usable — right from field ex- 
perience, Train for top-notch production with LaSalle. 






LASALLE EXTENSION UNIVERSITY, Dept. 1264 -R, Chicago 

I would like to have your special booklet — without any cost or cbligation to me — abctut my 
opporLuniUcij and your suocea& training in the business fletd 1 have choked. 



□ Higher AccauntlnCT 

□ Law: DeflfHdf LL.B- 

□ TraCDc MBBARtniciil. 

□ Modem Salcimantltlp 

□ OualDeu nianagemeat 



□ Commercial Law 

□ Expert BcwJiAeepiag 

□ C. P. A. Caachloil 

□ laduitrlat Maoaiteineni 

□ Modern Foremaniliip 



□ PerHMtDel MaoaftCmeat 

□ BusIdma EQRlian 

□ Bualn«at Correa pa n 4 voee 

□ Effective Speakloig 

□ SteantTpr 






Age 



PoKition,^^ Addnees. 




lefitfnj/ fo rtdvci'ftffers jdcase mention Pojjnffir ,\/E'c7Lanic^ 
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^ People lell me 
that I took belter 
than 1 ever have 
in my life.. .and i 
Burely feel belter. 

Thoae arti«tii, de« 
eil^nera and tool 
makers who fussed 
over me for moatlis 
were well pleased. 

My face is full and 
well-rounded. M’ 
per is improved 
1 feel better balaneed 
with that heavy feeling 
all gone. 

1 have a much better 
grip on things * * . spe- 
cially headlsa brads* 

My neck is slim and 
supple now. And my new 
handle has a comfortable, 
shaped grip, and a Qared 
endlokecpmefromslipping. 

Tm looking for work now 
•*.a place on any work-bench 
will be fine* 1 can promise 
lifetime of faithful service* 
can promise never to fly olT 
the handle. (My patented Take- 
Up Wedge prevents thal!l 

Stop in and see me at your 
nearest hardware store. 

The new Plumb Nail Hammer 
HF Si is Sl*15. Look for the 
Red Handle and Black Head* 



FAYETTE IL PLUMB, Inc., Philo., U.S. A. 



riUMtl llAUr tlATCElET No. 2962 

— with tho n(*w fi r.rpajmli hnndlr which 
AfTordn a saf« irrip- i lb. 5 oi. hc-ud. 

A1u 3 mnde with Ih dj. and 27 JlBod. 
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HOME IMPROVEMENTS 

Imprqvinff hot-water heatinf pl«nt ........... h . .9 tO 

Luhricalin^ lock with graphite ...............h. .9t0 

How to Jay uwer pip« ........................ 926 

Waven-wire mat for icy sidewalk* .926 
Piimp kept from freexinj fay pet-coch air veni.....S36 

Portable wall lamp 940 

HOUSEHOLD 

OiUnf clock with writing pen ................. .912 

Simple tiea far shade ropea .................... 9t J 

PreMrrving Cut flowera .924 

Wiildowlo-cks fram smaLL hin^ei .............. .929 

Knitting yam diapensed from vefctabie stTainar . . . 939 
Latent table lamp* .....r. ................... .932 



Easy way* to mIvo your home problemt ........ .939 

Ashes used as kindliuf 940 

OFFICE 

Inaerting bulky wark jntp typewriter .906 

Ash tray clips to drawing hoard ...............lOlZ 

Mailinp coins and stamps , B19 

Paste Spreader serrated to iacresse afliciency ...... 919 

PHOTOGRAPHY 

Photo print* trimmed with rnsor blade ........... 91 2 



Standard for clamp-on phatonpod larnp .......... .924 

Tripod foet from pencil erasers 936 

Fitting out the home darkroom 349 

Uslnf small Flash faulhs ia lynchroaous outfits ... .990 

Many tampeords connect to outlet unit . . .9Sl 

Photos Stroighteaed in typewriter ............. 142 A 

POWER TOOLS 

Sanding disk holders from pie tins . . .918 

Oscillaltn^ Sander ^Ives smooth fanisb .......... .941 

AUoy tips improve Lathe centers 94S 

Center for turning rods i ■ *948 

Weldina tablo has foot-oontrolUd revolvitic top.... 949 

SPORTS 

Icd scooter fives thrilLlnf ride 906 

Red relloctors on rollor shattjs may ovoid arridoot . .906 
First-aid for winter sport equipment .......... .1.911 

Indoor Badminton .925 



STORE AND SHOP 

Holes in floor kept clean by sprittf plufS ........ 924 

Heavy hand trucks Atted with pull strap* ... .....94S 

Nalls dispensed from kef with mafnetic lUter. . . . .94a 
Weatherstrippiiif double-action doors .951 

GaiifpLank bridges space between floor and elevator. 9S2 



Pencil worn on biUinf clerk's finder .9ST 

WOODWORKING 

Clue ffun is handy .91 A 

Wood beads made with novel drill .............. 931 

Clamp applies even preSaure to curved surface* .+ +936 
Swivel tool rest for turninf wood baU* ........... 945 

MISCELLANEOUS 



Simplified brass tapping .903 

Si^n Fold* when not id use . .................... 906 

Crutches have spiked ends Inside rubber tips. .... .910 

Small atomiser aids home molder ..9l2 

Midget model of the ^^'Clermont^' .914 

Microscope alides kept in simple container .......919 

Non-slip feet for your ladder .919 

Outwittini tho fur bearer* 920 

Locatinf nlttfo screw hole* accurately ........... .924 

Wrist-watch crystal shielded with leather strap. ..924 
BolLia; Flasks From electric bulbs .............. .92A 

Acid Fumea from metal cuttings drawn into drain. .939 
Greatinp cards embossed in color with Stoocll. .... .931 

Imitalion metaUic rivets for Abor chest* ........ .936 

Piano pedals shielded with cover* .937 

Stocking cap with ffOBslos covers your face. ..... .937 

Three-rail ladder i* llthl in weight .937 

''Cellophane^’ *torpfi *a*h For baby's sun hath — ...943 
Rotary plow wbirl* snow away from walk. ....... .943 

Coal delivery ba^ s have three handles .944 

Lecturer’s portable case illumiiiBtes charts ....... .944 

Column clamps from tire rims .............. ... +94A 

Marking paint cam to save lime .945 

Graphited lamps easily removed + .■....+ + .+ + + *+ .950 

Suitcases carried with portable handle* ..... + + + . .952 
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Bub fare meter has receptacle to catch coin* + + + . + .957 
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Chemist helps all by turning waste into useful goods 832 



Chimney, encircled by stage hung from, cable 
Circuit breaker, inexpensive, eliminates fuses 



Coal wrapped in cellophane clean to handle 



Coin operated machines sell millions of articles a yr 
Coliseum, giant furnace s to warm spectators 
Compass mounted on hat brim 

Cream cooler for dairy farm chills as it separates 

Cxirrent, speed of river or ocean measured by bucket 

wheel 



Diaton, Wonder-worker 

Divers in submarine armor seek silver on sunken ship 



Driveway easy to find at night 

Electric \®.ll plug grips cord 

Enzyme* s secret revealed by spectroscope 

Fair, New York has giant floodlighting system 

Frost helps farmer by, slaying insects ^ 

d 'maJU2a£Ajj. (t-vL -V, 

Fuses, safety tool renove^ without danger of shock 
Gasoline 

flames smothered by water foam 
from coal 

Gate made from mgon wheels 

Girder, steel tested under three thousand tons 
Glas^ v^ich resist a pitting tovers weld»g hood 
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-THIS IS 1936! 

A ntPLOMA rftpreaenta a d«fmite couraa ol training, 
juat oa a coleador repr«s«nta a defimte pariod 
of tiniSf but both loaa value when they are out 
of dale. The challenge oi 1936 U — mod eraiiation 
of tramingi 

Today^ in greater number them ever before, 
college gxaduatss are enrolling for Intematioual 
CorreBpondeoce Schoole Coursea in order lo 
bring their training up to date. They realize that 
old training ia not adequate to meet the prob- 
lems of a new age in buBuieBS. Other ambitious 



men, without the benefit of diplomoa^ see in 
flpote-lime study of I. C, S, Courses the shortest 
road to succesa in their chosen careers. 

Mastering an L C. S. Course is no easy job. 
(Getting ahead in this competitive world is not 
easy either 1) But to men who have courage and 
perseverance,. L C. S. 
stands out as a cita- 
del of opportunity. 

This coupon is the 
key to complete In- 
formation. Take the 
Bret step toward mod- 
emization^and more 
money 1 Take it now. 




INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 5644-H, SCRANTON* PENNA. 

Without cost or oblig^atiect* please setid me a copy of your booklet, *^Who Wina and 
Why/' and full particulars about ihe subject bef&re which I have marked X: 
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Ttiitt man Imd jrub in 
Wiintt-ij nu>rt" pny nnd hetter^V 
jab. l.«orred l^racticnl 
Lnicat hcime CrtKin Enttinwr 
Advanced £t«wdiEy, lawrwuieti hla 
eomlnm CDTiniileriiblyp bl'cam^ 
fuU-Umc dniCLaiuqii. 



Thin tnan ban JMltitlnc job in 
■tmi^ WDuld Ilka to rnm moTfl 
monpfp aitvanrn tu butter Joti^ 
but lioet nDthJntf about It. Wjir 
tw doing AORic '»Tork 20 i'^ara 
from nnw« 



Better JOBS Now 



§ As industry revives, who is always 
needed first of all? The DRAFTS 
I MAN who draws the plans. AFTER 
^ that the steel mills, lumber mUls^ 
brickyards and others start get* 
ting busy. Recov^ in businesa 
and most industries now seems 
well on the way. 

ENGINEER XX)BE Government efifortg to help are 
faking things hum. In some 
•uActi^yui factory towns a shortage of draits- 

men appears at times. Many 
£pfoAiijA#d 41114 jjw. trained draftsmen will be needed 
on better jobs — at better pay and shorter hours. 
Wholl get those good jobs? Of course, the men 
who have preparea'^so, prepare nowl 

^ruitiwig Ztcad^ MMi IndtgMlrieM 

Ahead of most any other work is Drafting and 
Planning for mechanics, builders and factory to 
produce. It leads tbem all ! 

Here Is Your Opportunity! 

Yes, here U an opportunity thaf s open to those who 
know how to grasp iti — At a few dollars a month, 
Students get complete training in drafting by mail 
in surprisingly few months— Engineer Dobe teaches 
his students until thoroughly trained and until 
holding a good paying job. Trained Draftsmen enjoy 
good salaries. Unless you get a satisfactory job;*^ll 
your money back. That’s Engineer Dobe^s guarantee. 

No Experience Required 

With Dobe'a method no previous experience is nec- 

essary. High School educatjOTt not rn?etied, Everything made 
plain. Practical work Ironi the start imiil you're m positioD. 

Time is modify. Lram draftht| in your spare time, ft's high 
lime now to prepare. Don't wait another day. Send coupon 
for Dobe'a free book. 

ENGINEER DOBE 




.^^f^TOOLS and Othei 

EQUIPMENT 

Miven Wh^rt 



jVOIF 

Win PROMOTION-DRAFTIHG 

U you're a mechanic, a knowledge of drailsiinanati ip may 
make you a foteman or suporintendenC Ln ohort ovder- 
Get out of overalls and draw the ]?ay of a boss. If you 
One a hoBB, learn dnaftauiansbip', a lovmdBitioia scoae of 
many a line Of business. 

In every walk of life, practical training In draftsman- 
ship will prove valuable. Even if you never accept a ^ 
as a draftsman, wPl you not be moAep dAeodl by taking 
Enjnoecr Dobe'a course? 

You'll be amazed at the speed with which you ran 
team in your spare time by Enghiocr Dobe'a Practical 
Method, ^nd coupon TODAY for free book cntitlod 
"Siicccsa ID Draftsinaiiship", 



All Working Tools Furnished 



Ncnr*a a caJuahim Mf 
of ioalM^mmt at ont 0 
iol*0 0 ttraainff fable) 
— erif Aixif exfra 
charae tht daj/ 
pan enrvJf. 



Coatpiere Outfit t. 

foirou* 



■ ENGINEER DOBE, DIh, 3379 Ubertyvflle, RL 

! Send me your free book ''Suocesaful Disftamanship", 
Z PIcBK explain bow you assist your graduates to fcood 
j po&itKjna Da draftsmen. 

I Ntnme 

■ 

I Add/eaa. 

« 

* Tott'ir 

p Stuit.--. _ _ 1. - 1 1 
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Helium, once worth $5,000 costs under two cents 83 S 

Highway model has lighting designed for safety 0S7 

I 

Highways made of molasses mixed with soil In India 867 
Homes in National forests 862 

Human race growing taller 846 

I 

Hurricane, balloon takes temperature 846 

I 

Hydraulic robot speeds work on excavations 839 



Jail has machine gtm guard cages 873 
Kitchen, all electric mounted on wheels 870 
Knife, orange or grapefruit with adjustable blades 844 
Lamp, floor with sun rays has hidden fan 860 
Landslide, stemming by freezing 604 
Lifeboat, radio with motor 044 
Light, miracles of 650 
Li^ttting filmed by cameras on bicycle wheel 860 
Look 

key operated window 826 

sounds alarm 643 
Magic pays Dividends 874 
Meat tenderizing process (F) 633 
Metal, porous used for wicks 818 
Metals frcm electric furnaces improve living 878 
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Beginning Lessons in 
Diesel Engineering 



Test Yourself Without Cost 

See how readily you. too. can 

Learn Diesel 



At your leLsure in your own home, read these 2 
Diesel lessons caremlly, Judfz;e for yourself oui" 
ability to teach — and your ability to lofini — this 
fast-growing new line of work. 

No Previous Experience Necessary 

Seo for yourself how practical American School tnun- 
iiig is — how clearly every fact ia iJrcBentiMl^hpw 
ifiart>itghlif yon can master Diesel through homo study. 



Diesel — the New* Fast-Growine Power 



Is Your Job Safe? 

Just as the gasoline engine 
eluingcd or wiped out the jobs 
of thi>u{wu<]s who depended on 
horscHilmwii vehicles for their 
1 1 v'iiiB — uflt as tioc trie Ity chmuEcd 
thc_ Dutiro eet-up in the lields 
of lisht and power — ao poiv llie 
DieAi'longijioisrast invadhiiiir both 
the power imd transportation 
ULud threutoiuii:K tlio present 
joijs of thouj^mtclsof workers. 

If in your lino ore stoDdUy 
eruwuig acarwr, you owe it to 
j' our pelf to investigate tlua new, 
nruffteaaive. uiicrowdetl liiiCt tlmt- 
m our opinion will offer gi>i:>d 
fU>orungB for the ncit swarii. 



Diesel engines — because of their 
high efficiency, de|>endability. and 
ecoriumy qf i>peratipn — are f&al replao- 
jnic Ete&m and Rni^otliie ctieinea in pQ»er 
plants, tnoLor trucka and busses. loccHi 
mativea and shipa, airrraft. dreditw* 
drills, pUtupSp etc. — opening up an in- 
creaung number of w^U-patd jubq for 
DimePtnijuiKl luen^ Tte field of Dia$el 
KnsineeriaR ia on the upgrade and con.. 
tinuuLy expanding, it win provide 
Btaadi' ompro^nnent. admopenient and 
Rood pay forthoao proporiy ttainod ia 
this new industry'. 

W5i1 Tbli New Field ortera Vcki 

Now ia your diance to get into a 
big now industry and grow up with 
it to an important pod lion. Today 
there ib practtcally no eom petit! on La 
the Diaem JiEld, but the iarraoRiaa wie 
of Die«ei will result m keen 

competidan for Jobe in the near future. 
By etartmg your traitking now. you 



f-ftc abaad of hilek eotnpatidOn. 

You get complete information on all 
the latent Diciiel devetoptiionUH— two* 
and four^Atroke eye lea; low- and hlgli- 
apeed and beavj' duty typ«* Dtem- 
dettrie general mR aystonwt etc.—in 
our CDunw. Includca utL text material 
— with ftpfciol diDgrama fur 4 )uiek tin* 
deralandmg of tbia new power. 

Opbortu Dittos for Trained Men 

Get otir Free Dieocl Booklet and 
loam all about this new, faet^ 
gtowing line — ha opporiunitiefl and re- 
Quiremen Ls. Find out wLat the Diesd 
field dfTeia you — bow rapidly the DioeE 
industry hoa developed during the loot 
Uiren j eara — the number of DiBsct 

enginee and uccbaoriea being niftnu* 
furtured today — how quirhiy you can 
obtain a complete unden^tanditig of 
D 1 eri)L engttbe pHnelplee and Dporation 
by homo atudy dufinjt your apara time! 
,,.nt your own pftipe — without fntur* 
feri Qg with y ollt regular work. 



American School, Dept. D*S45, Drexel Avenue at S8th Street, Chicago 



Get These 2 
Oiesef Lessons 

When you loiira what wqrlhwliUe op- 
portunltln Dlewf uflMmabi] huW nuiiMy 
yon ojn rash in oiq them through AtuBTl- 
pan School .trniuliia. Jt way murk ilic 
tumlui; point In your life. Asklni;' fur 
Ml laCoriimiLDti fnvolTr!i NO oULlKatlqn 
“Aj wriU? TO DAY fee ITIEE Itwaotu 
ami FL"LL Ihlorumtlun. 



Free Lesson Coupon 

A merlran lik-hool. Dr^t- 
DrujtLl Avc. at Stsuj Ht,, f hliuuto 

WlTllOtlT oMIiioiilon. pli'niif oeuil 
mt' li tffiiriniiliic rtiaandB In l>i«wl Krutf- 
Jii»rlhU TliPy at*r to l>r mi oh, tii 

keen. Aiarj J>l&wi huakUiL 

JYtUue.. 

Jddrr:$i 



TY/ifu tffiHtinff to a(frffrfl4Ti*j'ii pfera^o iripnfio'n Popufnri- Jlrcfiniiica 
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Arrest Him, Officer! 

I’LL HAVE COMPLETE FACTS ON 
THE OTHER FELLOW TONIGHT! 




Insticuce of Applied Science 

1920 Avcw, DcpL 1359, Ctucusai 

Gentlemen: — Without nny obligatjod whatsoev'er^ send 
me the Reports of Oftci^loT No. also your hlimratL<l 
Free Book on Finger Prints and your low prices and 
Easy T eirns Offer* Liter^atnr^ will NOT Is* sent to boys, 
under 17 yenrs of age. 






Addfrss 



Agt ■ 



Follow This Man! 

S ECRET Service Operator Np. 38 ia on the job . * ./oHouf him 
throtiRh all the exciicmcnt of hia chase after the counter- 
feit Sec how a craf^ operator worka. TclUtalc 

finger prints in the tnUTdered girl's rootu that help him. solve 
the great tnyeteryl BETTER than fiction because every word 
is TRUE. No obligatkin. J ust mail me the coupon and get— 

l.*lh The CooHdential Report* 

f niLl!* No. 3S Made to His Clilel 

And the beat j>art of it ail is tbia^it mav open your eyes to 
the great oppartutiity far YOU an a well paid Finger Print 
ExperL This is a young, fast'jfrowirut iTrofcssion. The kind of 
work you would like* hjtcitcmentl Thrilla! Travel! A reguiar 
monthh mlory, Reward money* A^d Brad ua tea of 

this school head A1% of all IdentlficBtion Bureaus in the 
U. St ^ickt Mail the Coupon NOW and I'll send you these 
Free Cortfidentia] Rcportsl 

INSTITUTE OF APPUED SCIENCE 

1920 Sunny tide A ve*» Depc, 1359 ChicdgD. Jilinojs 



WJicJt ipriffnj? uitHlioii PopiiJdr .irpehoiitcfl 





you wimr H|^ai37 -wnrii— all rest 'roue Hi -4000 pfry* 
iw a iHrtlnOflA <pf IFPitr own, prerwfO NOW. Sitrii 
■rnHMid.ncHH' OTPiirtunl u«e *™ ram. L«.»m al Inw 
rLcht In yiiur awn lhOi)iH« (oe at mr e<fht>oj la 
Chlca.^1, Write FHEE '■Prosperity Bevitiai.''' 
CHlCaOO TechmipaL COLLIQS 

a 300 TmIi lldD., IIB S. 3 «Uk tt.. Chiuga 



DON*T BUY 



Cut This Adv, 
— Godd 
Sf*D 0 
Ocdtl 



Don’t buy 
G u i t & T 
M andollii, 

Bsj3]On Electric 
QuiCara, Uku- 
lelCA or DniitkB, 
tjtilil you have 
triedtlieSliugcr- 
Und May-Bellju 
GubTAbtuecl 
More for^'our 
Money* Wonder 
fid, BTiappy. powd^ 
fql, ploaaing tone. No 
«quu in price, dold on 
cflay paymenta and h 
daya free irioJ by all 
luidirig muaio deuerm. 

Send for free pat&- 
log. Mention iiiatru- 
Tuent wanted. 

Writ* lotiiy! 

SlingerlAnd Muiical Instrument Mfg* Co* 

13 SS Bctden Avc*, Chicago, lllrnoii 




Leam Prolitable Protessimi 
da 



MJerlei of UbH S£h 1 b Ihp tucUie.Utiic^Q:r^ 

fHihiii ef Swedlih HumprS 1TQD M ^ 






FiQ T)ma iteefc bat 

ertms, rlqb* em rrh^eite St,' 

eooiiDelJfi'tlTrDUxn i^Ut 1l 
■lane effn* ttch 



■rt VQD m myl 
□i> U>«pfn th 

irwvB UecWire^ 
■prh»«ite “ 



_.* 1 re»nof- 
.tisflitt {WPS iv tl™* 



ita. anstetner rbvls eed mppU™ •» 
MOWS^Wrllsfer 

HpUenMCoHflee orf Mppssge A 
Ptvrs^ > TtHMUy* >0 N. Ashlsnd 
AirpiUM* bapl* *M, CWesBVa HU 




BKEn Todpy. Writs IW imus* ”Ji*w to »» 

rtJTiH! P ftmel PsniTiuiti.''' n canEAins snd 

tells ntiw eU^ere leci-iK-U la wTttS Ln spar* tlnH. Vaur 



rwnne eleirsntlir writion. cm n. iJsM 
SXSIltl' ftjT pHSUHfS. Wrlhr Ulilay. F. 

!S1 4ta nidye airia., APJISSS Oitr* Me. 



If rmj oTi*rlDee 

w. TAMet.VNt 



EMGIMEERING 




coonuEa 



Asp AretJED , , 

TIMK ANO >|[0^•"EV SAVEIl. m 9 jri.n 



TECICNICAb 

aiokiDiu Je Irr. .RMitMU iltehJiJiJafcL Ani3i ll-el-M, Mjnw+(ir*J, 
IwruAuth'HL Ellihvav. A hurt is tniJn le 

Jig^irklE w. iTfiwir llftnt. Orp-tljM- AH 
il*ie,n 4 eia[,aBil Alr-OuptJkki^. Lot E*Hb^ 

d 4 qiai|HiM.ht . PkiVlinv* wnft. far bwtb esd he*M. 
Tlmiiiajut* o! ■■ p pm rf wl tfs4ueta* in. D. S. liif*lf» 
Ir lediwWr. *-Jiw*fil bp sna 

^ni¥iM[ One e< 7 iirF 4 * PHlb la Hpl'- S«>^{ ' 

enn Ibe TBit Piiu[i4. PafUneiw Fr 




toot IaMms PMaiH 



riluv eHoiiKimHa coluh 



cHr, 
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1 11 SEND MY IIRST lESSON FREE 








T*\ox^ 



The Tested Ww 

toBtTTER PAY 



Jm El Smith, Frealdeot 
NatleaiJ Radio In it.it ute 

Tbe ULon ttIio dkefited 

tfjD IWjPSfl Itllfly tJ-JJlolTltf ol 

mare men far the ludio 
Imlusitrr ttmn inr otbef 
Dum in .iiaen^a. 



J. E. SMITH, Preiident, Dept. 6NP 
NaUulial Radio Inptltutc, Waihitiiton* Di. Ci 
Dour Mr. Smith, t Without oblii^atinn me, oend the eOinple 
Iceaan and your baok which teiU about the epmre time and full 
time ottnortunitln in Rodia and ejcuilnlna your turLhod ot 

training' men at hunie in Rimre time to become Kadio Expert^, {PLcaae write 



NAMR.. 






►address. 



S C1TY._„„ 



.STATE.,., 



2ER 



Service 
Manager 
For Four 
Storoa 

*'l vaa- worlt- 
Ine Is A RIL- 
rise wLca I 
enrolled with N. IL I, Id 
A (CBT miHitlis 1 mid a 
eneuRli to luiy fat I lie 

f ume three or four Hmei. 

Dia noTV Rndki Kervlcfl 

mAnJtjicr far the M 

Fumititrr Co., for their 
four «tor«i,"-JAilI!S E. 
lt)L AN, 1S35 Slide St., FoU 
Itiret, Mua, 

SlOWeek 
In 

Spare T?m* 

"Ur work hii 
eottilited or 
Radio Kt MIT- 
tclng, witli immp PnhlEc 
AdufTHa SyHlcmj work— bU 
In m^' ipire time. Sly 
ear»inl;B m lie dia amount 
lo dluHlt JlO 0 Work."— 

WlbU.^M MKrEU. 
Ridiie RuAd, Hobirt, Ind. 

Caminss 
THplad 
By N.R.I. 
Training 

“I ha™ hwii 
I M I dninc n ir e 1 y, 
tlianKs to h. 
IL I, Training. Sl.v 
eamini;!^ are AlKint llire? 
timcB BrUst tUe>' nere be- 
ii/tv 1 tOCKl( the Crnioe. I 
consider N. R. I. Training 

I he hn^t in llio YVOrld.''*— 
IFiliNARD GU3TA, Ml 
JReiit SLp Broukij’n, N. Y. 



Clip tbo coupon ind DUO It I wQl piore to Toq 
I Uni 1 enn train you at Uumo in your nuHre titne 
to b* A HADIO EXPERT. I li-ill moJ. ymi my 
ilmt Ifawn FREE. Kromiin It, read it, liow 
I'Lcitr Jiiid It le to uaderetaud— hoTr pmctleol I 
make leAming Radio at itome. Then you will 
kna'i^ ll'hy biEn WilhoUt Radio or elcctiic^ expert^ 
ence hafe become Rndto Krucru and arc eamfuB 
more mouey tUim u a restilt of uy Tralnins. 

Many Radie Exparla Malta 
S30, SSO, S7S a Weak 

Rad|.g^ hioadcoatlng itatioEiB employ enmneerv, ope^ 
Atora. Btalfon miiliA|fcni And qay tip to P,iUQ a year. 
Splire time Radio itt aen'iciog pAya oa much oa f2Q0 
lo $5W a ycAr^fuU time iot« with itadJo ipbberB. 
maRutaclureni wad dt^oj'bj-ji oj much Oil |30, |75 

a wet*. Many Radio ErperU operate inelr own. 
full time or part time Radio vuea ivnd eerrlce hu^h 
ufoseo, Radio mimufajctureii and johbera employ 
teatrra, jaiq.wM:tora, forraen, Bn^wni, MrrleemeiY, 
pOl lug np to Ifi.DOD A ycAr^ Radio OEHtratoni on llup* 

f et good pay and see tilO WorM besides, Automo- 
ile, ttoHre. avlalioo, commerrlil Itadio, and loud 
BpMker fljBteins ire newer fleldfl offmngBDtHi op- 
portunitlta uaw and for the mtigre, Trierlifoa 

{ iromikm ta u[ieTi many good juba «con. Men 1 harA 
rained A ¥0 iKthling ■ood jol4 In. tiietie bronchefl of 
Radio, Tiend tbelr statimeatfl. Mail the coupon. 

Thera*** Real Futur« 4n fTadld 
for Wall TV'ainail Man 

Eidln ilmdT jclTee join to more than 300,000 peo- 
ple, In Uds orer 1300,000.(10(1 WfjrtU of teU, tnb« 
Bud narta were acud — A d Increaae of otrc IS34I 

Otot l.IW.OOO anto Radios Were odtd in 1?3G, 
more than in IkMI I2,0(ia,0M homca are today 
cnuipt>cd with Radios, a«d ercry year mllllona of 
Hieee wu go out of date and are replaced wUh 
newrr niudcls. more need serriclng, neW 

tubm, rrpaifa, etc. DitundcastlDg statioui pay their 
empluyeea ipycliulT'a Atlijial more than Odd on 
a year I And Radio la a new Industry, atlll ffrou'lotf 
foHl A few liundred PO, 150, 175-4-we^ jaBs hara 
grown to many liiousoiidB iu lesB (Uan. SO years. 

Many Make $9, sio, «iS a Week Extra 
in Spara ¥im« While LeAralnr 

Prae't Icolly eecry m;iahlnrho«d nivdi^ a audd hiutw 
time 'rrvlWJJiSTL TUe day >cm 1 rnroli [ start t<Kod- 
Iflfi .^'r<U Kltm MetOrV Job ?<[LLTT!t. They nlLow jnll 
hiiw [0 do llaiUv ti^palr iliat ymi ran rub 1n 
tin qUlL''lil>'. ThrCUvUnUt yOOr Irtilhtng, I Bcod you 
plitUix I hut EmHle uOOd ittiarn llmr mDm>:v — in 
151)11 ■ year— for UunJmla of feliOwK. .My I raining la 
faotouH as 'Uttc Ccnirse lliat pays fetr ita.-lf,'''' 

I QIveYou PrafitlGaf Eaperiance 

kCy Ooumo la not all iKniE troiitlng, I tend you 
apecial Radio «(] ui ument D nd allow you bow to 
eonuluct rxpcrfmrati aod build circuits Which 
lUuatrate important princlplcfl used Id modem Ra- 
dio rrcelfara, broaucaat itAtlona and loud Bpenker 



IngliEliiiifihA I fihhw yott liow to bnfld tPtiTing 
appATAtue tur tuc ia spnin time work from this 
t'qui pEnrnt. Ri'Sd about tiais 50^ mrtLu^d of 
trainiriK-hnw it make^ Icnrutrirt fit bmiH* inter- 
'CftlBji, auEckp fascLuaLlu?^ prachenL Moll coupon. 

Meacy Back AjEreament Protects You 

1 am Ob lure ll'uit 1 cAd train you Buccestfully that 
1 agree In wrftihjE to refund every treimy you pay 
me if you ore not laliodcd 'with nu Laaom aii.q 
lusimclion Service when you Hnish. m Hond 
ypu A copy oE this ogneement with my Ffra Rook. 

Find Out What Radio Off ara You 

Kali coupon for sample logAoa and Gir-pag? book. 
.Ekitb are free t* anyobe dtbt IS years md. My 
book describefl Radto'a spare time And full timn 
cpportuditles and tJw*e eoming in TeleriKlnti : 
tells about my trainlsg in Radio anil Televlelou; 
slmwe yoa actual letteia frem men I iiare tmlned' 
Idling what they are aotnfi. and earning, Piod 
cut wtiat Ratlin offma 101'! SlAlC THE 
CO D TON in bU etivi^ape, at paste It on. a 
penny p«t card— NOW t 

J, SMITH^ iVcaldent, DepL 6NF 
NafloitBl Radiv iDEtitate, WiohULfftoDt Di^ 



MAIL 



COUPON 

now/ 



Shows How / Train You 
of Homo in YourS/mroHme fiu'O 

GOOD JOB IN RADIO 



■RVidn trrif^ni? f<s fiJvfrHjrrii pTf-nac fnerttion PopwEnr 
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PlAY SAFE 



FIND YOUR CAR ON THIS CHART 



I M FO R TAN T I The prin per gallon of an anti^rrecie meaju noth! ng unlna you Itnow 
how man^ ^ay/ona you will need during the DJitiVe winter. You can't get that inror^ 
mntian on a boil -away anti-freeze. But you can get it for "Eveready Frestone” anti- 
freeze , # . and here it u. See bow reasonably you con get two-way protection winter 
against both freeze-up and rust with one sJior of '‘Eveready Pnestone" anti- 
freeze — one shot because it won't boil off^ no matter how warm the weather gets be- 
tween the cold maps. If your car Isn't on this chart, your dealer has a chart showing 
all cars; and eaiDiuita needed for tempemturcs to &0* below zero. 

yattr mr ftitii frint trff fa Tftt firit Jigurt /At fin/KiiirH jum ftt 

irfiJi of Eptrff^J /’rrj/pas^' fit lAt CbttUltt gftitut; Ikt 

vme stNi m k«tf galhmi — aKd cm, " + " J*rp, * — *■ wtmmt W«w 

ifTi. ff jMiT far kat t kei tes/rr hta/fr-r M gaUrm /■ ri*' emca/i/f /*r. 
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CONTAINS NO ALCOHOL 
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aud SAVE 



with “EVEREADV PRESTONE” 



ANTI-FREEZE 



Start the winter with "Eveready 

Prcstone'^ anti-frecze in your car, and you 
finish the same Save yourself from 

freeze-ups, rust dogging, the perils of over- 
heating and from worry. 

And don't be confused by a name. There 
are nearly 51} brands of anti- freeze on the 
market based on alcohol, but each with a dif- 
ferent name. And alcohol will boil ofij leave 
you without adequate protection, no matter 

The Vr'Otdi "Lrsrrudy firtd "PTcH^nt" 4rt 
tfode math &f Satiortui Carbon Inc, 



how it is treated or what it is called. 
**Ureready Vreitortf^* anti-fr^etff contains no 
nhuhaU 

Put in one shot of gNarantetd *Tveready 
Pres tone’ ‘ anti-freeze today and your cold- 
weather troubles are over for the w'hole win- 
ter* Look up your car now' on the chart at the 
left and see how little you have to pay for 
guaranteed a II- win ter protection. 






I 







Ration 



Here’s the 
Guarantee 
that won't 
EVAPORATE! 



'intern tff} 



uiflH-'-' ' 






witr « ^ 






ii?ritfti/j to adverftaers meijittott Popwtpr J/eeJiiaittcj 








lOA 



POPULAR MECHAHICS ADVERIISIMG SECTIOIT 



tT WAS LIGHT IN A WILDERNESS 
OF DARKNESS TO ME 




*‘I WAS STUCK. A wife and three 
kiddies - — > and the frame old pay envel- 
ope. 1 couldn’t see a thing ahead except 
the frame old grind. Thm one day I read 
an 1. C» S. ad. The coupon fascinated me. 
A new idea struck me it 'was a light in 
a wilderness of darkne&s to me! Today^ 
because I mailed that coupon two years 
ago, 1 am a trained man — making a 
trained man^s payT’ 

Does this suggest jio melhing fo you? 
Then mail the coupon today! 



■•n E K^' AT KJN A L (irtHH ESPQN [) EIVCE SCHOntS 



E 



jugp 



Box S640‘‘ll, Scrimlvni Fci&dii* 

AVUNiut pWmiD usae) full pirtimivn Kbtvul tllic »utijDc4 

bfiCarii Hrb^lrll I ni^rlkr<| JC ; 

IHCt^STRIAU GOUHSEB 

□ lliiaii] Kiificvc 

Q ATLatikia KbCd □ AuId Al«lL.Uir 
O Iluinliilv P 

□ Air CaudlUaiiJxK □ 

O EEitln«t- 

P 6tWFI! EEkUIi! Eiutiuw 

□ Mit-rta* Eo^iikMir 

P CfTfl Q 1 1 Knclnr«r 

O SrlJrB EnstfLcr 
O Brldpr uiJ B-uilLllim Fot.IimK 
Q SiLrvfQrJnc uiil 

C R. n. iiDcOniOiUviW □ Ait Hr.Jir* 
Q lU R, SficLkiii iFociimiui 
O SL ^ SirnMliiuia 

O TodlmakBr □ Ch.taibtry □ Pfatiriii.i'V 

□ C4«l Mlaiiic 



technical 

Abofallwrl 

_ Arvhlt«cLuFB] Drtfuiuo 
P Suildin^ EALliiukliivi 

G Cuntrutor kw] buijil.r 

□ RtruCfUtrKl T^rPirkHiu.D 
D ^Lntrl.'n<'#.| EiiEixieBr 
O ElMlriul Knri.ii«r 
P Elnelrlg Llcbllox 

□ WcJiiina, EIbcItht bihI Ob. 

□ K«BiiLiac flJiDfi BIvtinriDiB 

P Kn*Siui.r 

D T.lcpiiiiiv. Work □ HvIId 

PiWtmni.n 

e Muhiniit 
O f^UBrpai4L.r 
P FoiiDctrr I'ru'tijDa 

□ Sli««t Worit.f 

P DoltFmukw 
D Ilohti TrB.tm.nt al \1 
Q M BnuBiDBat of nlJQtiB 

BUaiNESi 

P Ri4kkJ.iii.iiB M |44UCBtLiBnl 

D tmlu.truj MBnjLCf’UtBB.i 
pTnlTio MnnMt*[i>Biiit 
D cr.P.A«on-iitBii«ar 



□ ^'itvhfiitkpa 

PC 






Q J^Mr.tBTiBl Work 



CoitoD MBDiifnctoriim 
Q Wmlni MB-Bcifact-uriiii 
P AcrIcUilurB Q JTnjJt Oro* 
p Tiaillirir Farminc 
TRAINING CDUnaES 

G I#ttterln4 CbTiIb P 

□ iSEftanCr.phy and TypLiic 

p Civil tfervln P CBlvI.r 

□ Railway Mall Cr«rk 

P Orajila J^hool AulijfKiu 

□ ilieh Si»Ii(mI SifLjti«ia 

□ J’rr'p.ratiCJry 

□ Firai Voiar CTolI'Va -Uu-li'jBfrlB 
P EliMiilaL 
□ Franeki 



O C>wt AfacDUDtaliT 

□ 1^1 Mia. tufa ip □ Adv.rtlaiu 

P JiaiTfin. $lE4|ti^n HtLLMiLiaiLiih.ip P J LLljalralini 
!□ Tlii.inn.. ComapoudviuiB D OartmtiitiM 

DOHEBTIC SCIENCE COURSES 

□ PrDfBnJ«nal PrammajEJiiE O MlUinery 

ami D«.ij(DiaB O FcMJa and C«i-knrv 

P ll-QiiiD DrnwTTi.r Itii: p Tta Itwir ait>i Cafot^via 

□ AkivaiKiad PrBHiuakiixit MartMtauiaiit, Cai-ptHtii! 



.4ilkfri*iri.. 

Cil. ... 



I 4pf... 



Mlirr.,, 



Pmrrnr 

If ycic rf.uMf In irnd wbijcitf fif /rtlifitritfpHwi 

C4IMqtfl4n., LtMir.ijj, Caitadft 



UI/AMTCn- TRAINED pilots 
WMni I CV* dfi^MECHANlCf 

-hr BK PAY JOB. 

"AVIATION 




Avlutlan Nteda and IWuat Hdve 
Thptiaanda af N*wly TralAad 

l4)f new iMMilLonhi JU9 nil FIJI jiTVii Air- 

}.;hii^ 1 . Airiuin idiJtiLt biLIIiuJH *it RMl'. In ibnlf llUlit 

Ffc.^^.rls-^ iiwiidqd alTh liWt# ftivin. aail CknnniiiiMut 
c.n3rn fur dcw uriiUbFk. 

Tkte Uoala BaitaramMl *ppra>*i I rt l.il Iralm rini for phhI pay poidl^WM-Fiilt 

□r UKth.^ Ab^lldZir hJid Enf.l[hr Uta'iiJMlik'. J9^huj4 {a IHI-h TWiri lA 

jpftam ta*ehia. Avinipiil. 

BUariaB pniil ts ^prriy It.IehJ .AlrliiH Fitiirq (.1 ii|i t. HfiKI a woiitk] 

Ck-PiJiiti a nuttlfa, LNr.liwd Mn-biinlcr ix-l up Id tiHJL a — waail.riri4 .m 

pbftiiabhi ltd pnMaiHh»a. 

■.k. Xbi.|tM VOfMt C-ai' w *i . Supeiviwd by UA □tiiiTmnn»aJ. A v1iI.^b ym 

lUiUmiliia MHwrtBiiJU.1 fuf |n-kiB)^iiia, FttMi. yirua^Mlf .L ibl. UaMikn. Chrf*r..ivat. 
AnVk-rMl BeJijd. 4, OraJiiatF. [»ii. .nkpInTnf Dy IpatLlac AMlu., Futoi»..J F'UTXBn 
Oi'W.f.nT.ft'X Wp .wtrf Of.4uU«p fai KKatia ' '' 



ataifr nau. .tala ai*. 



latiiki PMiLiaai ajiaa ij.u.ll£.A WrH* tot 



UHtHUI AntPUHE I FLTinG 5CK(M»U 2fl3-GJlinf( Wu LMik Rdnik* 




VOICE 



100 K Improvtimvnt GD.ardinte«d 

W e buiMi jftTenictheR l lie vocal bf|itLii£ — nol tn'M 

rfq^Jik^ /.-=j>(S’Ftr— t*l|T b>‘ fUlidnni'Cliliitl^f WUhd and 
Bclent|f|i"Allyc»bfrME xUfm tjrrtUit . . + pikI alMntut«^ 
lyuuariTFtJei’ta UnDrav^Mny blnatDrbrppB&kjitjrvaiee 

IH0% .- Witt*' bif iriiri||»>4|iil trjkw b*ioh — ■•■( fr«. Lrim 
^]|T TiHu n.w li .■* rl)t ifiTli:» j.it a.i«r. Jfn- Jiirrailin hbI 
u tarou. T i iuB i T IT fMn lipiMHl hr [bjtoi. 

PCRfCCT VOICE IHtiTITUTK. Studio 13S» 
t* E. La»f St., CKIkjiaj^r 



RADIO ENGINEERING 

HCA Inntitutea ofl'en &n intenaiTs couth of hkh sUn^iard 
emfancloK all phAHU of Radio. PraclJciU trainiriB; with raodttm 
equjptiidot at Nci? YorJe And Chieaco Htoob, A1 m» 
.APfrcioliMiI eouraefl and Hoiiie f^tudy Courna unctor 
" Nq oblkBtioR*' plnD. tCliulrktnd Ca£iltf «o nqwd 

RCA INSTITUTES, Inc, kSc 

75 VHick Stmt,, N#w YoOi. Y. 

IIH MfrehanetJf* Mart, Chfeaco 

RtccffnitBd Standard tn Radio Inutractiim SitW ISOff 





LEARN JIU-JITSU 



horn AMERICAN LEADING INSTRUCTORS 
Bveome , qudllfttdi Jiu^Jiliu Imtnictm in PO 
^ Excclfint sociil end RnencleJ berwiits 

M tnofdtd @r«du4tti cf ihil tdht»L f^or free 
'' boaktetj write 

The Amefican School oi Jiu-Jitsu 

P. O- 33S D«pl. ■4 Toronto^ OtiL 

ANY BOOK IN PRINT! 

deUver«d at vqijt dnoTF W« pay iwMfl*i l^lAndard, 
aiitiiur?. iHtr tHuh^. pqpulAr edltlqos, Dctlnit, 
en«» modlqjiJt tuechuiLcaJ., ahUduqu'B twakPi etq.- — 
All At ,uarAnt*,d ANTlnAPk fiend card naw for 

ClATlnKin's 10^ CatAtoff. 

EDpp Wi^te for nur j^reat Ulustrated book ca£- 
■ A Bhnrt coutk In literature, Ttc 

buyics EUldAoI 300 DOn booh loviirH. Tli« Aiunrer (q 
your Cbfibtoiiu Eltt prubltm. FREE il you wtlt^ 

hOW-TODAV! 

CLARKSON PURLIGHINO COMPAHV 
13S» S, WAbaah Av,. CMICACO. iLMHOtfr 





SALARY 
TO START 

5 90 fo 
5175 
MONTHLY 



t ITtaitway M-R Ok. 
i IF. O. Labdrer 
{ )H. F. D. Carrlar 
i >BD(«iaI Ac»dL 
( jCiuwEEip lni|iKt«r 



( jentr blall CurtHT 

I JF.O. rlpA 




i isioatk Clerk 

< ) Auditnr' 

C i.^tondEtavliar 
C ]UJL BArdarFAtrol 
{ jlTabpboM- Opt. 
t jWBt«liniu 

SpyAtqr CmduptorC ]Mut lappactw 
C lAvryti^TrirC HctTfw Oipr, 

i ITyplirt r )tnla Oarlt 

OZMEHr IHlTRUCtlPN SERVICE 

□ ■ptk 111 St. Laulv 

S.pd Ria FHZE parlleiilBn ''Haw In Qnllfr far 

&7nenwiapt P^dUBD." BBrk^"X'“- flalyb.. 

hwacitu, tippartvilklHi, «te. ALL AKKT ntU- 



S^ptnp.. . 



Add! 



irltcn icrifififif fa aducrfiffcrff please Popuiar Mechanics 








POPULAR MECHANICS ABVEETlSING SECTION 
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TlifT t)t Dlvnl-eflcliw oi'f r*l- 
injf of ti™ JmJwrtBrn D*' 

pwrtlTumtB Bit NitLonU 



&LlMl*nll KTVl^tmr P'atrtiAnli.n 'Hor«a 
DLi^iwI DOWItr irtTWra^ngr null. 




SpeeisI 



Added Feature! 

DIESEL 

ELECTRIC POWER 
GENERATION 

In h«cplnir with NAtl9^«l 
SchoolH* pruKT«Nilve potlur dI 
olTMllkf ihu moEiL 4ufcip1rt4 
Conntc. WE unrt nntifiM thu n^iiEd 
fntUTP. tnbde to you 

hy »n liitfdLment on our oMt OT 
thnuBvidil of dOltMlli t nil Ilk- 
itriietlnu tDciodetii 
Alt«rna.tJflfl >iid Direct Cur- 
rent Fowcr Stetloot 
Swltchboardf »d Inetni- 
mcntJ 

mad Motor WlrLnA 
MoCo-rm mad ControJ* 
Dirtrlhutloo Lloem, TmrtC- 
iormerm, etc. 

ThiR PTikKtmllEEd imlnlns enables 
ournradumtwtD exTKXtjy knuidle 
DlfWrI rtinipinent in powof 
pimnts. minis, pkllille blllnUn^ 
mnd utllitlnf, buaifi. trmlnm, etr. 
KnowEedffcof lilemi i:icctTi<» im 
>umt tP oventlal rr the fundm- 
jrvfintmlR of DIeHrbi. TtlUi arlion] 
iR tlte only one in the U. B-r to 
OUT Knowled(fe, offctlniii tbio 
extra, yet nBCEBBory, dCkCCleJiKed 
trmlnLOif. 



YOU WORK ON FINEST and LATEST qualify FOR 
EQIIPMENT AVAILABLE IN AMERICA COOD PAY JOBS 





NatiiiEml ifl'IifKilB* course of Diewl Train inic is Like pul^owtli of 
vcure fif rkiioi'r-mful (leVeli^iilifiFit. The iontrurt lOO IB PKOTi'EN. 

Over n'lO.fHlO i^raduAiee have received Xatiana] Trai&Lnm. Now. 
Nnliffiinl ijffer* the mt»t rcnuppeJiflTisii.’o f.rniiiin|f — actually Uirw 
cwiinletf’ ™ur™ for ihe nri*^ one— Ofl* and Dirwl EjieitMieriiiif, 
nml Kl^d ric 1 N‘*er Cieoemtioii — all of which are nbaoluteiy ewent lal 
to- injulify fur Ijeat iolWr 

Eair, Fatciitating “Shop-Pfidite'* Method 

Tlie doy you bfffin your tminina at National you itart ri^lit in with 
a praeiii'o.l job on the ukOBt iikodern Uu« ond Diesel eqnipoieiit, in- 
cWinK CnierpllfaiH Cuttiininn. McCormick-Dceriiijt, Herrolen^ 
Venn-tteveriii, Fairbnnltfl-Marae, Knlerprime, and ukuiiy otfient 
Tl* work ia actually a pt««eiife ftw *iui lonta— eaey to unrienjtimd— 
ever faaciiiatiui;. Von learn Lu a lew uiontha wlmt would oolinarily 
take far lonfer, 

Comptete, Modern Equipment Acluallr Used by Students 

The vaat inatAllation of modern Goa and Di^el equipment here ia 
all qjwid by you in Iflomini your trade. You learn <n aaBCiuble 
Hivil dlltaiHieiuble all parte, learn trouble-ehootitift; oMimtiug uid all 
enseutiala to niudify you for biK-lAy Cm and Dicoel opportlinil iw. 
Your ifiRtruetion is jieraonftlised under diriKt supor^delon of a Jjirge 
■tiLfl of experts, 

LEARN IN LOS ANGELES, Pltygroiind ol Arntriu 
MILROAO FARE ALLOWED [ EARN ROOM AND BOARD 

For a limited time, coach R, R- 
fare allowed to L. A. from EUny 
part of the U. Sr 

RATIONAL SCHOOLS. LOS ANGELES 



We help atudeabi obtain part- 
time jQlM to cam rouin and 
hoard while leomliig. 



NATIONAL'S 

Muter Tnlntng 
Includn 
All Ptuasa of 
DiiHl £nginu 
Fuel ln|ocHon 
Gu Engln» 
Batine £ncir>es 
PY^auB 
Naiunl Qai 
Aulc^>OleHl Electrics 
Also Dleael Power 
Gtoermllen 
Machine Shop 
Datleriu 



ESTABLISHED 1906 



MSILTHISCOUPON 



EL«H^iitml treub|i»>.BfKciiJnr Jn 
cuBlns dtparttnouL 



1 NATIONAL SCHOOLS, Low Anftelem. CwHf, 
I Dept, PMA-t2, -l««C So- Flftueron Sc- 
I ienrf Catalog 

I NAME AGE- 

j ADDRESS.-,, r 

I CITY STATE . . , . r 

ST“ I 



WArtt wrlffiifit t(i tidi^n-tidera please niciiffoii CojJiifar dfechcinicd 







ISA 



POPUIAH MECHATfICS ADVERTISING SECTION 






Ifearn Public 
Speaking 



AL bnmC' 



H VQM »et qtilcht— wlil^ 
«vai| iHwtiiJkU — im Dp iJi^ya , 

tr™ >1 

' ''•I'-n- PfKili dUr^ritiLif M 

tlitiitf VI iiCE VAirrithit n‘Jir 
a|i.v« hundirda 4f ’dollhF-H r-i |-| 
tBU or WEiiriKn f^-V- lly 

^hlE • ■ItUCX. rk'h fair II 
'■ilihnT' ■hirInK' lar [II 

3^1 iIbtTi f r "u — EJiyn nA 

»«t1cl ll.iM). CHli^rw|p«, t!F- kA1 
tCllYi Fl-UUd'* Alhl fiM 

P»k e. Fnjicnini|*r dQJ 

ItudMi 1 i|T 

*4 t tt., ChickBD Jjl| 



89 Pi»CE 8 ooK 

■ttlOSTHATta, 

SENY FREE 



High School Course 
at Home 



When writing pl&aic memHcin l/j?cr[oiircs 



AUTOMOBILE RACING New Book 

rEnvRTn EomoAi 

Mnc Chaotws — lllU!itn.tliiiiB nr OIrt, mlilffrt mut chunnlongj^lip' 
own HQj ilrjven* How to hulld mto udiI bodlw 
—14 plali<H irarfclnE draw±n|C 5 , CodreitlnE 
atoolc raw to 13S m.p.h. riwm. Aciiworn w 
rjucriLloEis on aptisxlltiif up tarn, bfeljmon, 
kiVMTiJ. revs., rulw, ipHilAiuUoM, trwk 
rwonlH, Gte. PoRtpald. fi.oo, C.O 
on] Mr NOW» Kav iLuiii. 
MndiiOatlllu, ClacJi 



>. * 1.1 J. 
[>ept. B. 
OD*tJ, OlUOki 






owTo Secure A 

Government Auition 

TsJfi Abt>ut Thria add Othw Potllloni Ir Ihi 
STOREKEEPER (Liquor) tiAUGER. 

« 2 (Wa^S 25 C [0 A »eAF 
FILE CLERK, |l2$0-i40EKl b y«r 
CUSTOMS POSITIONS, |l2£a^SS3lfO « ^ear 

rR^E.C DUUn ^ OdTeimrornt jf*. 
tor ^ j'wrt 1 wtd Cltll HflTTlcp lilxainLiier-^bflTe 
Iic<l[m1 IhmuiandA. If Htlncn 1* In 60. you oiay 
qcEiilJfr. NO^V fnr a flctrtmmfflt tw- 

alLJori. f!eni:| for fr<*e book nbnui mj LLitmirtlan, 

write or nrmU nuitmu TODAY. 

A, H- PATTCRSON, 

PittBTwh SahiieL |l3 Ce» Qtdfl^ RKhttlM-, N, T. 

I'lriw wfld lae your fr&fl b«i|t ’"jlftw lo Hriiiiro a aorthiirnmt Pbsl- 
tlon."' 

AdFtrPW< 



• Quidkly, roa'Tl karti to 

p]jiy a £) [»u.»‘.thir Ti‘ii«.i-Tpi ii' ^o*' 
otihimn:. truedianv‘— ii 4 iy bahj 

iiii;trTimLfit,E*cluievc iioBsctwKr f«- 
mtati iastJ-f tFr^icrt^ — yuu 
jnin a bnfid <*r drchotra iti a laW 

w-"- L** — wift lilifitsiLietf ftinj prciltL 
FK£c TmuHLj Easy Pagrment*. Sapd 
nnw fur diitaj fit. ixi bbtwalJaik, ^BtiLuiit 
Ifuitrnmcnt wbJ^.h IjUaruta rOQ. 
Bunfhflf Band InattiJitvCnirt Cwn»^ 
U 10 CuvKlicr Oidl.i Cihhart, IntC 



engineering 



BUSS ELECTRICAL SCHOOL 

IHTAKoMA AVE,, WASHINGTON. D. C, 



Many Finish in 2 Years 

You can complete this simplified High School 
Cour^ aa rapidly as your time and abilities 
permit. Equivalent to resident school work 
— prepares you for entrance to coUeg^ Stand- 
ard II. S, texts supplied^^ — Diploma, Credit for 
H. Eubjects already completed. Single aub- 
^tAudegin^d. Hi^hSchc^l education isvery itnfiortHnt 
lor advanceJMnl id business .^nf^ indusUy and sDcially, 

College Entrance 

pkirintf the post 14 years, our High ScIdooI ernduates 
hnvB been admiUed to 531 dilJcftnt UmverBilies. 
ColleRcs. Juninr Colleges and Normal SchnolB — 

Of them wiUiDuL cntmnize eiaminaliictn. Course also 
Pfi:i:iajn 0 a fqr teachers' certificate and pre^profcBeional 
e laminations. 

Business— Industry 

To get and hold a good posttion in BuBlness today you 
muat be aWe ip wple clear, acirurate letters and re- 
poriB — do Itguntig Involving Algebra and Geometry— 
lallt intelligemly on maUcj^ requiring a kjvwledge of 
Geography. History, and EcDnottiics. 

In Industry — Mechanical and EngtrKering lines — 
you must liave at least an elementary knowledge of 
Physics and Chemiatiy— be able to figure quickly and 
accurately — know Bomc; thins of Mcehanjcnl Drawing 
and blueprinut— and be- able to talk and write ac- 
ettralcly and deariy on lx>th your ivork and ufdtnary 
topics of convcn^atian. 

Our High School course tnecLs the preparatory edu- 
cationaJ requiremctUfi for Bustneaa and Induatry, 

An Educational Institution 

The American SdiOQl wai? charlcred in 1697 us. an 
educaiianal institution. nt>L hir profit — and ia exempt 
from paying Federal income tai, like the beat reside nL 
colleges arird iin.iv4arvitics. 

Don^t Be Handicopped — 
Complete Your Training Now 

Bi? a Hiqh Sdunl Gnulualel PiTparir youniclf Jot promo- 

tlcp in UuiineiMiitndlnduii- 
try — fur the HrofskiiietMl, 
CoUegfi Eatrancr acid bo- 
ti4l bUccew, Na mat Lor 
what line yau m;iy 
lllish Sehnoi trainJne will 
jitove invaluable to you I 
Our^ madrnttc Ib«b cover 
all instruction, tt^u^ani 
trxtboolcB and Diplnma, 
Eapy memthiv tcTmn. 
ahead in IKc. Start your 
tf alnimr NOW [ 

Moil coMpCtt fat informolioti ahauS line that initnttt you 

AmBrlcan School, Dr»K*l of Sftih, ChlragD 
American School, OvpfLH-MS, DnuJatSSth^Chkage 

Tell Hifi l-iow to train (or euca»i in line dicclunl. Na 
obhjfatLiiin. DHlih School Coutm 
G Accountlna Jlc Audittag □ Dleiel En AineerinS 

□ Architecture Jk B'ldio A 

□ AulotnOClre Enflln'rlnjt 

□ Elu»ln^s« ManaHemcnt 

□ Cnni'e reJn 1 A* rnnnu tica 



20 Other Courses 

rty«f IRD nvtnl ISduntan, En. 
ir firt. a b J Ijuainana nnn 
□ ripMl -pranara mr ap>^<lp| In. 
lirUETEian malFrlal, w|i]dl. H 
tiled ti| manr raiiilMl Mtionl* 
and ralleiri ir. S. Nbit. Uid 
ProrEitca oi BluilLi^ita. t .a)i||i|n . 
W'e olTer Tuu qiuJJlv Irabilila: 
at honiD Icr the IteaL - jnij' 
ICnea of TfidnitiT ar 4 L UtiiiBl 
u IDlnd. [a llui ^npiKifln 



dEtecirIcml Endlrtt^rluR 

□ Etcctrlcal HcTri Herat" II 

□ Air Cnndltlonlnfl 

□ <]|*I1 BnHineorlnH 

□ <J«ndpL«t* Law 

Name 

Addreaa. 



dDraTtlaH 6a [leilHu 

□ LlberBl Art« 
OPrlratn Secretary 
D H i>r Ac’ t'H (C.P JL.) 
PHiflhway Euftln'r'H 
P Mcrhrinicnl Enft'r'S 
P KaiIIo & TL'IcT^pion 
P SaLcinaanalilp 

□ Steam EugluaeriDd: 






POPOLAS MECHANICS ADVEHTISING SECTION 



IflA 



48.251 



COPIES OF THE BOOK 

"MARCH OF DIESEL" 



were requested in less than 8 weeks . 

FREE 

of charge 



. and given 



. ry. 



fef/s the unbiased 
frurh about DJesel/' 














"written by men who 
grew up with Diesels." 



<y 

xo'^' 



% ■feA ^^'■- 

■*A, ' 












«•// 



t>®‘ 

v>' 



h 



If ii fitting thjt Ameriea^t firtt exclucivc PteHl tratn^ 
iitg iiutftulion ihould publiih a booli that would b« 
acdaimad from Coa«t to Coast^ — FREE t« rhoae men 
who want Qiefol facti. W« are |iroud that a second 
pfjjitftig waf required within five weeks. 



It YOU w^nt a copy- — send coupon at one* to 
the nearest HEMPHILL DIESEL SCHOOLS, 
which are located only at addres^aes shown be 
low, and are no way connected with any 
other schools — 



BOSTON, 114 ftroDMin* Av>^ 
NfW YORK, Otffl*ni 

Plvd.. L I. ettf 
orTROtT, 1141 W. Lif^rathi 
•Ivd. 

CHICAGO, 201 4 Urrtlm Sr. 



MIMPHtS. 417 MoiifD* Aw«. 
LOS ANCFLfS. lUO it* f«t- 
nand* Afrad 

SEATTU. 501 WmeIaA* N«lh 
VANCOUVER. B. C. 13B3 
CranWUa Sfraat 
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FOPULAH MECHANICS ADVERTISING SECTION 




POLICIES 



APPROPRUTEONS 



PLANS FOR 
FINANCING 



COSTS 



Become an 



Expert Accountant 

TJie Professum That Pays 

The demand for skilled accomitanta — men v?hi> 
really know their buriness — is Incrtiasirtg' mpidljr. 
The new national and atate lea^latktn ia t^uLHa;^df 
bi»inee>— both biiTBiid small— mu<rh mon in matt«fa 
relatinjf to Atidltinjr.'Coat Acroiintlnf, BuBLn«q Law^ 
Organization, M anaifemeii t. Finance. Men who prove 
their quail Bcations in this Important Held are rapidly 
promoted to reiponsi bin executive poaltlone^ — ^ven 
an opportniUtr to earn rea I ealar ien. The ranae is from 
^DW toflS^OOO a year— even to hiaher jncome-flsvcea. 

Send for Free Sook^ 

* Accountancy, ific Pro/euton thott Pays** 

Why let the other felJow walk away with the 
better }ob, when riffht in ^'our own home too can 
equip yourself for a st^lendid future in this proltt* 
able jpnwinff profession? 

PrellinioaiT knowledfo of boolckeeptn^ ie un^ 
necessary. Onr free book on aecnunCancy fully ex- 
plains bow wa train you from the irtuuml up, ot 
from when you now are, according to your individ- 
uil needs, liow cost: easy terms. 

The facts about the new L*S^o tmiiuneki Ac- 
oountancy and the opportunities in this hiehly prof- 
itable held Bto doBtly outlined in a ^page [>ook 
which LaSalle will send you/rse. 

The mau io earnest to set ahead will find this 
coupon a moat profitable aid to pro ftiSM . If you 
have theorbo and the will to increase your Incomei 
clip and tnaU the coupon NOW. 



LaSalle Ejctension UmVersity 

The achooJ fKdt heu Crojiufd omt 1*3S0 C, F, A, 
DepU 1264-HK Chteaao f 

1 would welcotna details of the 
rnHWOpportunitieoinaccoiintiiij^, to- I 
K«tberwith cotiyof “Accountancy, F 
the ProfeBsion that Fays,” without 
ehlisatiaa. 

QHigherAccountancy 

Other LeSal]« Onportunllleu 
LaSatt* Op<ms the way to Buceega in 
every hnporbint field of hosiiMSfl. if In* 
ternstad UD ow of the Selds belmv, (JMick and maiL 




dfLamr— Degree of LL-BL 
OCoDunercLal Law 
□Modem BoaineaeCoTTe- 
■poDdence 

□Stcnograpliy- Steeotypy 



CBualneu MnaaftCnieilC 
DModero Saletmeoihlp 
□Trsttc Manage meat 
□Railway Accounting 
PladuitrtaJ Management nEi^TTDe^MpTng 
□ Modsm ForemsathtP' HC. P, A. Coaching 

□EliBctiTe Speaking GBuaineBa Engllih 

□Credit and CoIlwHoa Correapondcnce 
□PractlcaJ Accounting and Oftlce M aiHignnant 



Name*. . 

Preeeat Position 

Addreea. 




HOTEL TRAINING 



"for Better Positions „ * « Substantial 
SalaricE^^ etas tew Now Pormin^ 

tncrcjHaios opportunities lor trained men and woineb 
in fasciEtattria, nation aide huiej held. Qualify thru 
short, Bpccinlisud, intcuaive cemrsos In Auicricti's only 
CTclusivS hotel training institute. Conie to Washington. 
Lf>nm in four uipiitltB on real hotel equipment. Study 
under czpert Instructors jn 000 specially designed 
irutitute. Rnjoy the attmetiona of WMhinulon while 
training. Dny claBiies start Jan., Feb. National Place- 
ment Service FRRE of extra Hniuirntc. Hum lredaor grufl- 
u!ites''n I tiding good^' m Hotels, 
iti'surti*. Clubs, ApiulTiip.nl. Tlrt- 
lti‘Ls, SiikOiilsH KcBtuuranLj*H Hns- 
pituln everywhere. Free Calnlcifi 
Kty F*e f 111 1 tI ['t ai Is— writ p tor il rtvu'. 
LEWI5 HOTEL TRAINING SCHD012 

1 DiiBHn R M Wuhiiitda. D C 



AMATEUR CARTOONIST^ 

WIN $25.00 



w 

Wanted — Amateurs with bumufoua ideas. No drawing 
ability necessary. The amuteuts of today arc the pro- 
fessiouEU cartooaistB of tomofFow. Ideas judged and 
pri>^ awarded by ApplauBe-O-Metcr twt brfor# Jnavic 
audicncce. Rveryone bas an equal chance-. 2G cosh prites 
in all, Ruflh name On post curd for '^Valuable Tipi on 
Howto Klake Money With .Simple CnrtonnE and HumOroiiB 
Ideas*" Cash Fti^ Entry biaelX and Rules— bend No Money, 

CARTOONISTS' EXCHANGE, Dwl. C-Jlt Plemnt HglSw 

hSTATE COLLEGE 

, y^m B. S. Dtstti In i years. World famous for 
technlcu 2-yieai Dourees b) Olvjj, Klleetrk^ 
MochantcBl, 0110911001, BwUo. Aeronau- 
tlBoJ EnaloeurkiiB; BubIthh AdTnlnkstmtlon 
and Accounting. Enuivalfcit in technical 
hours to 4-year courw, Thofls who ImIc 
high school [day make up work. Low tulUun. liow Uvlng cooia. 
Located in pketuresoue hill and lake regian. Students from uvery 
Btate and many forelgR Count Hes. ii:a year. lifiiUr ^piL, Jan., 
Marcn and June, ilrlti for cafaiog. 

AUh COLLEGE AVE„ ANGOLA* INP, 

MiSsSMAKNOIS 

AtlvcrU'iL'rt Ilur nn|3|llu:in pf ■“ yp*r. 

Xnev'kl irielrt ^,cNm YOU IF yr.ii Lifam^oW l':i ifo lOjcmt lU MaH* 

ynur ratnera. ji.-sv Ftiu Kifi'i Irmnvy — c[un'P lima nr fill I T.h::;0r li^M THTW 
ci.tl«9n iJn It- Svnii For KHkt; UOQK. -mnw ta M«h* Ntonty W|||t Totjr 
CAiTiBr*,’' Eim riBhl »H11* you fir^ Ir tnlit Lhc klnJ of hti- 

lnnli.tntcliM..l iMetMrrp Ah^l fujIiIIc.-!- 
O-nm, TF'nnl'>nH liO JuftY Bn4 whm Tj' 
KBIlE HinniV thi-m. MbH rMm ur lcUi)*r, ArL. 

.In-nn UF<HV*rul Mc-. 

WWk StroalH Hiiv 

m __rt ^lendid opixirtnnitieo* Prepare In spate 

IaAI^ ^<3 previnus experienoc 

ll#w*^ljfTMUni n*edc4.MiiiimuEtBcaa<icl6*jyc:iijoii*iiliiclEnt, 

SliHlNflnV ^iuliorfn»bfKikket''Otri|i£iTlnnitJeBlaPkiEH 

uUnilv^, oMiS to«rapKy’\ purticulaim o±hJ icquirctneotS. 

nP^- Amarleaq SetHNil vf PhaestranliT 

1 f • MBl »l.cJUMrt *Ta„ &gp<* l»*t n. 

MAlLFOn FHEBlNrOlkAIATION 

■kMMVjawan. 1117 Bedford A ve., Dept. PM -4J 

R r II r n R n New Yark City* N* Y* 

W * ” ^ V IlM Q Auto Mechanic O Talking Picturea 

□ Aviatiou Meclianic □ W-Elding 

□ AeronautkcaJ Engineering 
Q Refrigeration □ MacMne Shop 

□ Oil burner □ Diesel EniinecrlAg 

□ Air CondiUoning □ Sign Painting 

□ Elccitrical CWIodnw Display 

□ Radio and Television Mechanic 

□ Architectural-Mechanical Drafting 

□ Annaltirt Winding 

□ Diesel Engines 

TRADE 

SCHOOL 





When iprJffnir fo adverttasra pleats mcjiNon Popnlnr jVcchn>tfcy 
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LEARN TO EARN 



APPOINTED BV RADIO MANUFACTURERS TO SUPERVISE R-T-l TRAININO 



UP 

TO 



^75 



A 

WEEK 



This is the R-T-T Advisory Board 
““Engineers and Executives of 
largo Radio firms — appointed by 
these firruH to supervise and direct 



R-T'l TminingK E*ut your future 
in their hands. 50 great radio 
miim iFarttircrB now endorse this 
Truining. 




■ AY D. SMITH^ 
rmidvitt R-T-l, 
irli* liMi dlr*ct*d 
tnlnlnp Vl tM.MQ 
|ihA< lta>d what ■ 
lAHr BtudantB uy. 

"ftlkile my £ml BDaM 
titiLp timEuay Kltor fin' 
ifbliiK fcul' Idbideib^ 
Owf #SOO ppUFT 
lutMiey Izi Jn mutitlu. 

R'T-1 l> O.K." 
l.Mjmit' aoiUtN 

St Gfirta-via-ct OhLa 

« 4 * 

*'I rnHil« ixi G.nt 

1 1 diyB cuf iny tTBiaiiijt 
foUowiDi yauT inptruc- 
tiaqa." 

Ct E. H«ad. 431 Thit4 
8l., AJiiaBdria, 



fiaipbiEK my 
miniiic I wiu nude 
itiluMer nl n IJainirt' 

ETl^t 0 

liwi." 

flowiird N. Lenta. I2i1 
W* ^iBxqqder St. I 
Uvehavaq. Ajliofa. 

« 4 e 

"lify Ml paid ■&£- tlB« 
w^ak before liklbc 
your traiDtDfr S^iiDflJy 
after plartiM WMJlTei^ 
■ykoc • w^k . Ubvd 
■iiadn an hkib M $:inO 
kb albule wqfrlc.^' 

Wm. T* RW4. 34A2 
Evekyn St., VvrduJDii 
r.Q., Ce.Ti»da 



Trained Men'Noeded in All Branches 

It rou'ru dJ^^UAQBd wltb konklt niy — lar-^itfn ant) an unrertaln 
future — here's aei t>ppurtunlty that a loo mtod to diIbh. At the enai 
nF onty thetluie U taken you to maU thp eaupmi^ ynu can Eot my blc 
FR Rg book. '■ R A I » fOifi FUTITR R A NX> YOVll dPPORTl Y / 

Thin book lellN hD«r you Itarfi at hanve tinder the euper- 
elelen ef factory enelnaen, ta mahe mere mettBy AlmOBt al once 
lo whether you want to make Radio yomr iJfe'ii work, or 

u»s H to pick up aa ejctra to to tSiO n w«k ko your a pare tfmo. 

More Opitortunities Than Evar Before 

ItiidJo b Rtkl] fnr^lTur iJieaiil. faeatcall ether yean. Over G 

tnllUon new oefn «in]d. Over HO ml|3|.on riollara paid for service aloho 
thityGiT, Where oniy m Few hu^r^ moh were em ployed a Rlmn tlmt 
oitn, thauBaOd!! are nm ployed today. And Wlioro a hliudJUKl JnlH 
paid up to t7A a week — there are thousands ot auch lobe tottay — 
many payirui oven triDifo. And new l^obit are belna ertiated atl the 
tJene — iiill tirne Jobm and spare time |oba+ f3et my book and 
boo bow ea?y It la to learn at borne (or tbie Hood-pay work. 

^'Shop TraliiinK^' for the Home 

R-T-l Tralninjr la diflemnl than, eny traJolTia you ever heard about 
Jt i!xim9 lo you r^bt from the heart of the Radio Induiury — rlaht out 
OF tlio focLonw wncTB HaJlo netfl and othEir vacutlm-tuba devk« ora 
made. It Waa planned and irreiiorEHi and is eupert'tsed by blif radio 
enslhufei IN' tn«je fattnrLE»f--‘uy men appiilntcd Cur the purpose. 
This roean;^ that trained the U-T-T irttyH you'H be tralivefl as the 
Radio Induairy wants you tralneHt— juidt a^ the Ifadio industry, 
ItseU. would train you If kt vm doing the }ob. 

Tetevisloiip Photo Electric Cells, 

Public Address Systems Included 

Radio nervice work Ip only ibe AtartlTia poltu lu R-T-r TnUnlfut 
From there It will take toq through the whole field of Radio and 
EleClTnOlcH. You will l^rn about every new development, td.. 
elLldltut TeleVLilDn ao you'll be resdy when Televl'iioit bredke. Y'oU'll 
al4u Inam the big tOntioy HUbJeeU Buch on Avkatlon and Auto RaiUa; 
Public Addrus ^yatema! how lo handle Pbotu Cellsi 8<»und Pic- 
ture Reeordioir. Eto. 

4 Working Outfits Furnished 

Start almoflt at ntieq dolOE part time nuUn work. I fiimLib 4 nutdca 
oF npparatuB that tmu huJEu Into test eciuLpment with, which you can 
do aoliial lobe and earn extra money, hfy Training pays Ita own 
way and you eid your money back il not Antkjifkwl, 

Age or Lack of Experience No Handicap 

■Ton don't h*vo to be a high scbrtol graduate, nnr even hare Unlsbed 
theanvtiin- My l^lnkiig Ip m «lmn|e. easy, and practical, that the 
avenwe man, regard] cm of kks. education, or prevkms eapcrlBnco 
can moifter it. it offB? the ebanCe ynU have wanted tn get out of a 
small-bay. ho-future job. mtogonHj pay wurk with a ruture, in Radio 
and all ite brancben. 

Giet My Free Book 

INVESTIOATEE Lcorn Why El-T-I Tralnlna fa dlff'Crent. Fled 
out why R-T-l Trained fottn got ''Quick itAulta and ‘‘Big liwulte " 
Send for your copy of " Hadlo'e future and Your Opportunity'' to* 
dny. It tells you about Radio's amujlng opcmrtunlUipi. it descrlbea 
my approved training. It telle what R.T.1. atudenu orednlng md 
making. It given the iiam^ of my Advisory Roard and JSn euriarFilrtir 
maniilaat urem. I t'e FREE. Clip, elgu and nwl cuu pou R [QHT MO m 



(HANT R-T-t TfMIHED MEN EARN MORE) 

MAIL COUPON BELOW 




Big 

Money 
in Auto 
and Police Radio Work 



Wt 11. Carr, 4m N. Idth St., KatLiiu C'iiy. Kbewh. 
an n T.I. lUudeni, has charirt of 35 rtuliu ninlpe^ 
cam for thB Rbeibbb City 1^1 Ice aud FIr! Ilpparl' 
rnpnl*. l|iB Baiarir ■■ f; 33 U.I >0 ft PllDlUh nltil bn ie 
(umiidiprt wirh Mn autacaahflB, cm., pQ]], elB. Hb 
uya. *'[f 1 had jiDt tflrkea ydiiv ccKunc t whtuM aot 
be able Ea buliJ iLIb job." 




Makes SfrOD In One Month 

b, ThnnvHD. GoiiuBa. Tslu, femirriy 
an. dlL BTfiU ilrillorH, borrowed tlTO.^Yi to BtarL b 
B parB LkB]« radio hu#in«B nflvr conipktEDa 13 
il-T-I Ibhoeib. Jlfl tnnde ninuiRy fm-ni the Biari- 
In twp hla ahop wbb worlfa fi-^aDO. iJe ujn. 

“Bocniiac dE niv R-T-I Trainlhit I made t4iiU la 
Stpteriiber anil .laver tend in IPSA-. It 

payB to be ''I'TminDd-" 



MAIL FOR FREE BOOK 



Ray D. Sfnitli.^ Praai-dant, 

RADIO AND TELEVISION INSTITUTE 
tn-T-I), 

2lBlb Lawr^nEe A«o,i Oap4,19, Chicate, 111+ 
Witbmit obEkeailoa. aeod nse a cony of 
"Itadio'B Future aed Your Ovuevturitiy." 1 
atn intBrrfitcd la voUir tniiininr and the uptK>r- 
tabilioa in iba cn)p.L DeEcf dE llailla' for the 

R-T-l TraJaad Man. 



Nam*. . 




BAY O. SWITH, RretJdenl 



Dept, 19 * 21S0 Lewrattce AwenuA ■ CHICAdO 



A(ftir*a4 . 



City... 



, .dlata, 



to advtrtiscnt please tiicieNgu Populat A/ cc A <inici!f 
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T he world of invention moves on. About a 
hundred years ago peopJe were saying, "There^s 
nothing left to invent” — today wc know that la one 
of the funniest things ever said. Just think what 
has happened in the last hundred years! Autos, 
radios, airplanes, and thousands of useful, prac* 
ticat devices for homo, shop and office have been 
invented and put on the market. Inventors are 
constantly making the world a better place to live 
in. Did you see a notice in the paper that an ob- 
scure worker. Hans Wach, has invented a simple 
device to utilize exhaust steam on steam boats? 
Already, the report fiaiest the steam ship lines 
hare saved more than ^15,000^000 in fuel bills with 
his invention. Almost in the same breath the Dept, 
of Commerce announced that it will soon test out 
a new, namcrashable aeroplane, which the average 
man can learn to fly in a day, which will travel at 
1 10 miles an hour and sell at the price of a cheap 
automobile. An unknown Seattle man has invented 
a robot to go 3,000 feet under the sea and recover 
millions and millions of dollars w'orth of gold 
lying at the bottom of the ocean since the days of 
the early Spaniards, 



Remember this: For every outstanding big inven- 
tion there are thousands of small, simple: things 
for use in the home, the office, the factory, on the 
farm, on every sort of travel conveyance. Little 
articles like you And on the counters of a LO-cent 
store, hardware store, drug store, toy and novelty 
shop. 

Many Little Ideas Have Big 
Commercial Possibilities 

A jperion finds something he*s using doesn^t work 
ri^tt or it's clumsy^ or costs too much. He gets 
a happy thought. He improves the old Article. 
That'^a contribution to human progress. That’s the 
W'ay that many, many men have reached the goal 
of flnancial comfoH, independence and even 
wealth. Most of the things millions of us use didn't 
come from the brains of engineers and physicists. 
They came from the mind and maybe the crude 
home Work bench of Mr. Average Man, busily 
engaged in earning his bread and butter at what- 
ever chance or circumstance has given him tu do. 
The ^’Htile” man^s opportunity as an inventor was 
never greater than it is today. 



Who Are Inventors? 



Can You Answer 
These Questions? 



OurBusinessIstoHelp 
You. Write Us Today 



You^d be uuidzhI mt the men we rom 
tart in the t’ourae of n bimy year. 
iMoflt dE them do cot coividef i hem- 
reiveft inventerii at all. Dririri; t.tieir 
work ur icuLLTB they un idt.i. 

They work it out tm jiaprr 
They zet in taurb with ob iibaij 
PrutMlioti. Did you know 
thatadentlatiuvemetl the 
Btock ticker, u achaul 
leaclier tlie LelephunE, a 
farmer the lypewrller. ao 
artiet tlie t«leiirei]j3i? Did 
you know that tlie crinkly 
hair hy miflieiiB 

how — cantr ulMiut bec^Jl4H a husblilid Haw 

Ills w ife tw istiiiH: tlie nU^EiLBli ioiierl atraiirht 
]i.alr |.iiTi to niiike it stay In [jlur^e? Pcior 
men who have no ihoui^hr of inven- 
tion now will be Ananrially well- 
hied In B fuw ycBra ti«cauae of b 
happy thouflhc that the world could 
uoe lu advanta^u. 




Aflk ymirrflf th«« (ikieetion#: Flow da 
the Patent Lawn prured me? What 
tciK.L Hejje ran 1 take, without roet, to 
pul iii ywlf in powtiun to mppnrt tny 
belief tlmL J am Uiollrsr mun to 
think of my Invenlfim? t* u 
Patent worth ihe roet? Do I 
need a rtioilel? IjllMuld 1 
try to mII niy iuvention 
before I liaVeit Potentnl? 
Is Uiore any eufe, hupi- 
iicMii-iiko way to Msinire 
liiinn-rml lielp? If I do 
apply for a Puietit^ imw 
nhall t reaeti ^teopte wlio 
enn market my invent ina? t'an ] prote^'t 
aoil mIE an ituprovelnaikt uti putaD iavea- 
rloa HjsI hiia already been |>alent«L]? 
THbm are Enit a few of Itic *|UQPtiuiu 
whii'^h upiuilly lonriTDiir I he averuue ijiaa. 
Y'uii ite&f the imiwerBl YOU CAN 
H.AVfi IlfEM, without coat, trouble, 
or delay. 



For more 1 Em n thirty 'Mven yearn, th is firai 
Emu Ii4#[i heIpjxiK men with nn inventive 
lum of miiul. We mauiEiin a larae etalT 
of tmiaed, eiperienred specialieta — R«ik- 
leiercil intent Atiurneyi. Drafte- 
men, ami .Searcliers to help our 
cllema secure nil the protection to 
which they are cuiIiIimI, Feee are 
reaeoaoble- l>eferteiJ r^ayineule fre- 
(luontly urraiixed, QLientiEinJi prORipUy 
anewerod. Write us fraakly with nbea^ 
hite APflurftiive that wEtul you say wUI 
Iw trBiLted with ntrinteiit pe^i'er'y. But 
F1R»T, send fur the FRF.E BOOKS 
shown on the oppoAtte paflr. They arc 
filled with facts, pictures and anince#- 
Lin^ui. 'riiey tell you tljiami about 
Pnteata, lavenlions anil Selling! fnv'ea- 
tiimp tiuit we have leuranJ in inir InnH 
eirn?ri«nce. They miiy save you time, 
espunne, EVEN LATER DISAPPOINT- 
MENT. Simply fill In the coupon. No 
rhuri^c, tin oh notation. Write tie 
TtJDAY. 



C^Npyrizhl Vivttir J. BvauM j; Ci», 



RUSH COUPON TO WASHINGTON. D.C. TODAY 



lyniffnj/ fo fidvFr/ plcnsc me nf foil Mt-r-httnic^ 
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man talk about 



-SELLING INVENTIONS 




BOO*^ 1 

SelUnS 

lytMTlUH 

tiuirnt A’^- 

sy-lXjJ^te 

z si» •" 



115 Mechanicaf Wove- 
ments Like The^e 

Ui'(iltlc« mnny nther fcuiturt.-^ 
uml fnctRi tht'rc oro 115 iHf- 
im-chanfcal mo^c* 
munrs and prlndplLHi Itx the 
bLiL, 4N'P0|Lc' BcK>k heLow'i. 
Ma^'bc there Is JuAl thv IJl'O 
you liwd to Ntjivc some me- 
chan leal problcnl. Use the 
coufi^on or wHie u» a card or 
letter. 



2 FREE 

BOOKS 

with 

68 PAGES 

impacts and 



on 

VIIHO* 
WO^ 

to S*n 

mvtN'n®" 



M V I c T 0 R j. ara 

EVANS ErCo 



JOfGfSrCfffO PATENT ATTORNEYS 

M.ln ORic«i7a«-P Vlbrtor HuHdIng, 

ll. U- 

Other OnirTvi IfW-N'. liVoolWortH UltUr-. Now Vurk 
L 44 o^X, ^ittrLBiinodt Llltl||.+ Chicnftct 
51-l-X, ICmrirn- tlltls-. ritt*tmi'ei» 

I 01 .l>-X, ttutMirt PMIt., t‘r«nclB 4 'o 

T30-N. Security IJlilie.^ Aitfteltn 

Semi tne VltEK (wplffl oI yruir buults "'I'nlunl I*rolct1lihn" ami 
^‘IMird jifMl tlnw to b4<rUI nil liivriltHm ” {Notrl Sanie ' " 
^UlilriJfctfl by »ny of tliu bfAruttl ulfleefl llat«I nbuve.) 



IhiiOlui 



Xiirafl, 

e-irtet iinil Xo. 
Cliy or Towu 



Tf^ht'U lorLMiifr fo jiletrsc ro^iulor lTtfcfla«ic* 
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Earn to $75 a we«k u an Auto McchanlCi NVtct In 
the hiatoty of the automotlTe bu-BlneH there been 
Auch a demand for TRAl^iED men. ft weelu Eralnin-it. 
fits you for a {oh that'a waiting for vou or to open your 
own repair «hop. Read what two MoSweeny trained men 
hare done. Hundreds ol othen can tell you facta equally 
Intereetlnji. Don't look for a Jobl TRAIN for Id 



Parrcll, Pa. 

Dear M«C4 Pteaie forward me 
your eaialot. I want It to 
add to my trarelltift povto- 
Blrt. 1 am worfcloA Id a 
modem garage alihough 1 
ba'rv tweii out of acOool only 
four weelu, thanki to Me- 
Sweeny Tralntog. A4j beet 
riegardi tn all. M. Kluehault 



Rector, Ark. 

Dear Maci Ju«t a few line* 
wlilch might lotereat you. I 
left your achool two yeara 
ago lait May. Since 1 left I 
hare not epea a day I could 
call ^^hatd tlmci/' I hate 
hcen working etrr eluce 1 
[eft and ban are raged ilo my 
earalnga I173.H a montlit 
In eplte of the hard timn. 
Many thankt. Thoa. J. Sharp 



EIGHT WEEKS of Actual 
Shop Training 

No bf»ka Of leHooe the MeSweeny way<> Ffret you learn 
Che '^“why" of everything you Jot then under competent 
InatTuctora^ you DO the {oh« You work on real equip- 
ment and machlneB^ with the ten! loot* of the auto 
eipcft. In eight short weeks you are TRAINED to 
hold down a permanent BIG PAY fob. Any man 16^ 
to 50 can leom. Write today for New Low Tuition Offer, 



Diesel Engines and Aviation 
Ground Course I 

Dleael and Arhitlon coming fwitl Prepare now for the 
WDoderful opporcunltlca of Che future+ 



MONET BACK GUARANTEEI 



Eight Weeks of Incensire training, actual shop work 
with real tools on teal equipment, qmllfles you for a 
Big Pay Job. If not satlafted* your tuition will be refunded < 
Write today for Big Free Book on 
Cet the facts «bo*it and Low Tulrlou 

Oflerf. Mailing the coupon doe* NOT 
obligmte you. It obligate* VIE ni cell YOU boir you can train 
far Big Money Id dgbf ahort weelu. Addmi Dept. 10.34, 

MeSWEENY SCHOOLS 

AUTOMOBILE^DIESEL-^AVIATIOK 

DETROIT, MICH, or KAKSAS CITY, MO. 



Writs 0«r Gshust Henrsst Tm 




MeSweeny^Aufo and ATlatian Schuol, 

Dept, 10 l>trtrvit, Mich., ur Kanau City, Me. 

Wlthaut FOflt or obllaatlDn, nend me your Bljr FTtKE Rook qn 
AuLob; bIbo full lufonaBtloa about yoiir Low TUltloD Offer, 



Name 



Street 



g Town. ... .State, ,.,Age. . .. 



FREE 




LEARN AT HOME 



Are you adult, alert, ambitiovis, willing to litiidy? 
Inv'estigfateXrAWl We g^ide you step by step — 
furnish all texts, including 14- volume Law Libra- 
r>'i Training prepared by leading law professors 
and given by membets of bar. Degree of LL.B. 
runferted. Low cu^tt, eafiy termg. Send NOW 
for F rcc ,64 -page* ‘JJiw T rain ingiorLcadcrshlp." 

LiSilfg Eilsmioa Uiinriity, DepL 1 Zt 4 -L, CbictEO 




a DENTICIAN 

Lasnt at ham* la make Croim,, 
Plstai, SridatWarh, atC., lar Dan- 
tlttt. Ivsfly. prActleal way lo loam 
mecbantcAl fle^rlatry at borne Id stam 
time. Full Equipment at T«»ta anid 
Matorlal, Indudod with CauPB*. 
[iow tultlen. Tasy farms. Wrtta 
for FREE ROOK about title mcney- 
inakJnK prnffmJni) fltst li Dut sTtecled 
by aet" 

MaCARme SCHODI, 

GF MEGMAHtCAk DCHTISTRV 
xDrn.nraasst., Da«ri.Tia nsaUpim, pm 




BE 



A RAILWAY 

TRAFFIC INSPECTOR 



IWRITE 

NOW 



WtRtToJi) {. ib*&.T ^ thk Wdl-hU TiriJ 

acth-e. heliable men— >» te »a— w)« 

eqmptete our simple, tiomje.etiidy enume. mfike 
RoehI mubey Ratlmrav ajul Btit Pail^nffT 
TraJfJc InssitcO-ir' . Wa hRlfi place you. at up to AI3A 
cuijiLil]. plu^ txpeunejCr te Htiurt, vr Tt/vitif 
tnJilijn, Sifiicly woTK — advRuice vitb ejLpafwnee. 
Ftm jtrtnktft outlii-fD OUT 17 -yr. roADrd. Write 
&TANDAR0 BUStNCS^THAINIlM g INftTITUT^ 

om. a>a BhUji., H. V, 






1i Ini 

Ilf J*ta 

hitf ■‘'liinl kti Ll'i'i'-irJrjty — llii I’aS' Flfi]d_ 

Tbmi'^n'ti* E>( nt-w E3.TKtEji ui+4ii 43 lor tiriwat and 
[utyrT nj-ili'-Liy, UwulLtri I'fJUfi — " 1 V A"^“^liier aoT* 

4-mmcal ElrclHC*! tirtij»^i* tosui flimrt 

Lam wbi]iT leeHiIiae at 'hanija, Leey. Ij>w Coat. 
lon.lliuO turn BuccHHfiilly troJuML tt'riL* fur FREE 
IdOOK. L«ant fe earn FW i* I7V a a«k, 

L t. Coske Schoel of ElsCtrUty, DsfL tl, tIEQ Uvrsaes Aiff„ Cttoaf* 



j 



midget electric radio 

$6.98 



ntilv ± IbOf Beal miniature LOUD 
pullt inl aioauEilya" 



camplete 
with tuhoa 



ULa cSmBlIeat mnl codbe hulUi. Eerily 
cBrrlrf in any luW pocket ur in uav* 
big. Two trlpl* hd-SlIrv pJitie*— 
fciur tMtv efBcloney^— tmkla In aertai. 

Turira In all etallon* loud aid cleflr^Jatimt tvtrpiiun. 
T.N’B.1 oriMHl ^ persoMt radio. OprraWa uu any 110 
,'Ati A nr UjCT^ Elt bt parlp miu] dJaei aiu 

is^B, wirtl™ 

FOB ONLY BOe aalra or SB.'PK, dend unly *3.041 
1'Cnah. Hnirty Ofdar, ctinclil aivd pay pnituMn bal- 
ao” plua pmusa un atirtval. iltAftASth^i to 

DTHraUi (UiywtvaTii. fCOltwa: Urhllai Cc**n, Browrii 
hlark. Blue.! !VUa ] 

Vboyii.* "id pgpt. Kaortwy, Wear. 



ARTISTS MAKE MONEY 

Find ant your ability. Send name. oeeupAUon imd 

address for Free Vocatioiial Art Teat, 

Federal ftehaslf. Iwd-.i ill W FMafitlcSBUi M|.. iHUtnaapnll*. Hllnw. 



AT You non learn by our toodera Biid 

oriEinol aystdoi of lust run inu e-rery part of Um 
W mlrh Rapalrtrtt Trod* al tHiUlO. You coa 
oani Aiuni^r whil* Jraruiiw oud pw»pi#r» youi^lf 
inr a wfrli T*i‘^n« poiitHm or niirt in, boamBa* al- 
ter eanipInlDa our cuu™ of inatroetiuEi, UBDa 
wit^b rtrIo ilDDiAad ma EEiifttAlJy mm 

vrfy £Eiod wiuica. Fur mninilora luipLy lo tlo> 

Wl<»n>tn Sehssl sf Watch W^liluft 

514 C. UooMf «- MiaWAUKEg. WfS. 
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WONDERFUL HOW QUICKLY 
HE learned with that HOHNER. 

JNSTRocrioN Book* he plays 

n, LIKE A PROFESSIONAL* /— 



yVAlT UNDL you GET AcOiMINTEO 
You KNOW WE JUST JWED HERE , 
How ABOUT OIVING tJS SOME 
MUSIC ON YOuR NARMONfCA? f 



WISH I WAS OVER 
AT THAT PARTY 



.AND BRING 
HIS 

HAGMoHtCA 



WE'ftE HAVING A pff^ 
PA^TV NEXT DOOR i 
CAN eiUYCOME L\ 
OVER ? 



MUST 6E TkAT 
BILLYJonES 
WHO JUST 
MOVED W. 

let's ask 

HIM TO COME 
ir\ OVER J 



MYOOiH, DOES THAT 
- BOV KNOW How To 
play/ wonder I 

WHO HE 



EVERYBODY KEEP 
QutCT**. Just 

LISTEN.,* 




ui^yfy 



msm: 



B I LIY AND HISV^? 
HARMONICA '/J; 
cERrArNLy’'pEP ' ^ 
UP THE PARTY t V- 



L€1*S ALL GET 

harmonicas 

AND HAVE A 
HARMONICA 
SAND , 



great;,., hohner 

GIVES INSTRUCTION 

Books free *- lets 
EACH SEND FOR ONE 
SO WE CAN PRACTICE 
.TOGETHER. ... . 



M IH>riNEn, Jthv, TUrpt. IMHlM 
2TA Ft.mr^L Avc_, Nj/w V->tk City 



Sttkte 



Mail Coupon For New Illustrated 
HARMONICA INSTRUCTION BOOK 

[DfF 

r tvEC Request 



M. HOHNER, Inc. 

3JI FOURTH AYE., NEW YORK 



'When iPrfHni; fo Iasi's pfirnae nifiiflon /'rtjiulnr JfefAfliticff 
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AUDELS Orpentei'S 
and Buildei'S Guides 

4 vols .^6 



Inids . _ 

DuUuiiaj iblKhkain titdi 
a4iilTork«ra^ Tbin 



cln Tvu ttiB likiirt-eiik 
tCkM llm jvq pi 

lii^liKlSac B 9 W lBtlMi'<'>dh I 



iri>T 



□q 

^ .Mmil 

H tlBli 



'dIihiv 

In^kfHr wrlu A> 

III I til — 1 i» etrmwa foe Lk> 
Biul iluleBe. A 
taKetlfAl 4>ilr haliiH ui4 
LhAS±Ml 4 t 

vijrVpt. tupi*t«i 

tIlbi 0>A|M 

■a « liHpinf HiiFri to g a H rJ 
Wivk. BvEtK Wwk 6 -ai TWt- 
Car iPorj T« ftl Eh I* Mplat- 
feum to* yoqrawl.. tlmjlj m 



Insid* Tnd* IntOf^atlan OrtI 



Off yomt U^ Plmj ir mil 

^1 Lbs OOXT* 



Eioir to im tic Pt^el iKiiaure— Hi>w to 61 b iviid Ml 
nirl-”II^OW to t>ui-li:| f umi turis— -Hdw 1 ^ iuc A 
mitjie boi — How to un) ibo cKalk ILtt^— Row to u*e 

rulers R-od Kplco HdW |o tamkci jllLlltJ C'iirf>^b 1 >rfl 

•rktbmBtiD— fnlvii^ InebaLLfatlub probltlEna — Efl“ 
tirumtia^ of til3i botw— Dow to B4l itifdtn 

*ftfl «kllA— How M f rniiti bouna aad nnEa — How to 
eBliiiiB.ta oort*— How to fauLEd houiH, baTEUi, ca^ 
nc«ii bnQC&lciiwfli, «u.— Uow to rud. ani dntw 
clau— Dntrior apwE&utJou— How to oi- 

oavBte — 'How to u» Httinco 13 Bud 17 oa ttw 
■too] HUPtp — ITow to build boivti ind ■o«iTnJdw~ 
■krlbcbia — How to baiid iteu« — How to t>qi 

ICLUtior trirti—Huw to hoo^ d do i jt H aw to lB.Lt>— 

Jojr floorf — How to tAtu^ 



TNEO. AUDEU A CO.* 4 * W. Hw* St., Now Vwrh CHj 

Andili Ctawptan and BirMtr. OqidiB. 4 Vdt^ Oft T d^jr*' frt* Irlklii II O-I^. 
I wBL toifiK •; bv7djiT». bbiI tl baaiiilp uBiittt If Othprviw 1 wb rttbim tin m. 

no cUhtUbd lului I fib uliidfd^ 



tiBOOr. 

JddiBw. 



0*iu^lh'u. 



fUfir 








ST« ■ WMfe 

— tlipt'a WhRt e>CT 
• tudEDC, IT. Jh A-,, of 

^BIU_ BTDnjWl, [fu 

jBBd. BTW ».. 3 tn ta 

■ pan tiiDfll 

>3000 Wr W.lt.tt,-' 

i4 N. J. Ht 

wrlLiit tlv.1. juM two 
CBlnuilB hroiiibt bim 
IbfE iHBt iunl 

«i» • mn 

J. H_ of Sirrwuiia.iN'. 
WTitci: "I9.111EB eomploL' 

illR rOUr f-dUfsB I UTB 

■ Hiwl «i Ulh B* 113 d p 
WMl..” 



Make $50 to $100 a Week 
Le^f IT at Hama TMs 
MtnaEfngiy S/mple Way 

Mens ftbd more trulued Artlsta wre be^dtd eioli 
year. tiLBirailnHi^ adveftLsorB, llEWf- 

DAI>?TR, prlntliig hou^f^r eto., pay tfood CbUMV 
for art work- Our simplE. jimvon mothoo 
tpakealt fob la letuH CotittOFrefal Art. CaHtOOb- 
ibg HJid I>BsUriiJb£ AT HOME, In ei>Are time, 

Bl( Artlmei Outfit Given 

Dr&wlnijt boanJ, CAlnts. brushen and all imitfl- 
rtala jau ritwl come with very Unit IntaoiiA 
Actual Tun loarniri? to draw thlg way. Be an 
uniat dad make bis money I 

Send for FREE BOOK 

0«r bi* F«fl Bo4k dBBTTiljfw laiMi det^3aomrnL« 

Bed miiulBTiul «ppf>rtuDtLid in thla tkiit(liA> ilMt 
fiDiil Bud civH full dniBilf oi thif' ■inAilai.ly nLmpIfl 
lurLtiod. T*lb> all abdUt «UT ttud^ntE — Cbclr ww 
«0Mft — wb>t tbry BAA*— ^•rtupl nvmdMcC-ioiu d( 
tlwir warli ~ arid Ikiw manir 
•AHwd hie RiOEiEV VYvn wl^ile 
iBuniike,- Mb 1I ctuqpqB iwlow w 
poBbcArd iodBy+ StAtc ai«. INd 
H lamAii will qpJI>) 



Free Book shows how 



WABhtnBtQzi Schml of Art , St^dwa till 
ItlS — 1 £tli M. W.T WAihinrtan^ C. 

PlotuHT Had me, wtrli-ayl okilieAt bon, ywr Frw 
Book, "Art f« l^0«uurB imU 

rJArno. . 



AddrM 
City.. . 



. L . I StAtl 




WJien> i£?rifin .7 pl^nfle ifieiifi&Ji J'optiifir 




You can join a band or 

quicklj^ playin^r an eaHjf^tiol'feam Eikhiiirt InBtni- 
mebt. ^ea Chart pictures and tella ueea of all band 
and orchestra instrumen la— ^qme U saxop hoiui; trom- 
bone, etc.* helps you chboae the one for your tntenL 

FREE TRIAI.! EASY PAYMENTS. Write now for 
det^la and Free Chart* without oblisatioii. 

ELUUT IJUIt tatTtUHClIT CO,* IXID^A JAOtiai IT^ EUmUT, IIBL 



bkHarti 




SRTIST 

A(JH 
NU In 

fcur tnm hicme durinf fDor 
■par? Thlrty-Ara of 

HCEta^fiil tnchlrijr oroTERCEir aSiltty, 

Hcelvfl larga nlwin# 

Wrila taioj for Art Tear BmAt 

SotCDl^AnniEPAKT 

0 «pt 196 , tOE, Km SL.Chluvo*lll. 






CAN TT 

YOU i>HAW 



M 



LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS 

New complete paao ratnlo^ lists 
tLUDflrwlfl ot iisms of inttuwa lo ama^ ^SS' 

tour and profenalDnal BipericnEntarH. 

bRT* liuntT — HiiF Wmt- i«nU nrwl 1 >''* YAEA ■« 
eruBEiad f vLl o[ bAWLItA Riri TibLiibla InlDinQXJai'ii. 

J* H. WIMN MFQ. CO, DopU 412 , 124 W. 23 Sh, Now York 




ENCIMEERIHC 



DECREE IN 
TWO YEARS 



S.A, Oeim lb £leidrieat. CItll, CtiemlcAl, Radle, !ls> 
ChinlEAl or Atroniubicjl Enaindtribc 1(1 twb ycirt, 

Uncatad in an IndUllrla) cciter with that Enninoiir'i' 

Ina atnoiphafe. £irn hoird. Low luttica. Priparatary 
Onpartment, £nler Oic., Mar*, JunB,S«pt. Catalan. 

Ihmaha Te<HMi<AL CaLiEce 

iZ» East Wash 1 oaten St,. Fort Wwna Indlaia 



CARTOONING 




abnSly wtlh pqrtvbal tiBtxiMi [qd frsiuan 
ib[«mMiiUiAll]McniOwo eArtoonlit. HiaaidiiEiTB.iiDrcwB^ 
ful nirTbMt 1,1 Ink MhI rWiEhf Idw B^kkn H WT to Bttibi 
f lKf«^ TViilA ior ilBt.il* q( (hi* umnlnnkf bAHH^tody cqibk. 




atiMS 

.llEIE CnON 

SBVnSEXfJU 



1 / i /|ri£ Will ■ End 7 CIB. iIilB BtJrrriu 

Thfinll n]fi f'lHKu |JdtJd!| |fit] p SBrrRi H^FYiE^ Red liiAffl- 
Wtifk tw 3 D sljre frrt* rcAttliif . S#nd oa> 
hin.fHVi If If Ml CMekte in kfm Ft^tliitfi BBtid uinJr 
jiaW. ir f«ui-D ji, n-'uiTK iJ^DAim N^t 
«Hl t* Iwn Mfld«r IT r^mn vb<- 

oli>, IVrl. ISSjj^ JtfrJOjurm^^ 



National School of Cartiioninfti 437 Penlon Building, CleyBlandK Ohio 



RADIO 



£NCtNE;tRiNO, broadcasting, avi* 
ailon and polke radio, Bervlelng. 
marl mi and Sioree toltfraiiiby tauent 
ihurouRhly, Nine luonthB' enirin«Tin(f 
I^all^Hr pqulvalimt to three yenrH' cujUeee radio work, ftchwl esui^ 
Itahed lSi^. All OspendW low. Catalog tree. 

Podge's Irtsiitutgy Ada St.t ValpaTaiao^ Ind. 

Unatar opporUuiitnB dOw la adnrtma^ 
l^kTb k-aally utd cukkiy ia aparv tlm*. Fvar- 
Lkal work. No waL books, Old fwtB,|>lwb«f| 
•ekod. Low Itilllon— ^E bbt iSm^ for 

frtf iWlfff Of intvtftfinf ia/ffrpwrtmu 
^■pe-DiTb Sclf*pl ai Ad»rtbsEnS 
PapL lSSS, J 661 mtKh. Av^ CMcai* 
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To help you answer these questions: 



WAat are today's 
'epporfuftftias in 
Drafting? 



Can I ream Draft 
ing reacflfy? 



2 1Vilf f like Me 
■work? 




Besinnins Lessons in 

Drafting 



Free 



Drafting Opportunities Growing Daily 

Before anything can be made or built, the Drafts- Prove That Vou Can Qualify 



man first must draw it. Building trades J^ansportation 
manufacturing — ALL depend on him. ^lat is why amj 
pickup in auy line means jSraJ call for Uie Dtaftman! 

Fit Yourself for a Job with a Future 

Drafting welcamea ambitious men ^offers good pay to 
atari, with splendid opportunitiea for prcmotion. One of the 
steadiest of ail lines. Ri^bt from the startj the beg^ier works 
aide by side with experienced men— itikitig in their drawings, 
making tracings, constantly profiting by hia contact with 
seasoned engineers* Tho “biglier ups" see his work. If it is 
good, advancement is aure and steady. 

PlcaaanL well-lighted offices arc the Draftsman's work- 
room, He Keepa regular hours, with congeiual, high grade 
fellow workers. The work is fiisciiuLtiiiE — embraces not just 
one line, but hundreds^ 

Drafting Experience NOT Necessary 

You con master Drafting readily by home study because 
you learn and advance exaciiy aa professional Draftsmen 
work — with T-aquare, dividers and drawing board. Actual 
working conditions are duplicated to the final detail. Thou- 
sands of successful ^aduates enthusiastically endorse Amer-^ 
lean School metheds^ nowhere better exemplified than in 
our Drafting course. 

We want you to see for yourself — before you come to ANY 
decision — exactly w"hat Drafting ia like. We want you to 
judge your own interest in the work — and our abfli 
toach you. So we moke this 2 Free Lesson Offer, 



Tlie 2 leMoai will ho sent absolutely with- 
out ohLIgaljon. In the privucsr qf jroiir own 
rcMim. look thefu over. 3oe how simply start 
— bow prndtmUy’you urojcd step by atep^bow 
thorouaKty you. mMter each point— Law, as 
time y ou am pass from a raw beRiejiing 

1o complete mci«(rry m DruftinR—able to rbk 
n lid IldI d a plBaiuml;.tPToELsble,Bteud.y job. Such 
a future U wdl worLh lookins into RIGHT 
NOW, BO . . . ju5t mail the coupoof 




Mall Coupon tor 2 Lessons FREE 

— — — — Mi 

I Aiimrican School, E>«pt. DD-949 

I Orpxel Atc- flt Sftth. flt., f 'hlcaBO 

I Without thosUghteetohllfnitinn.Amil 11 bcflrLnnlUE Dratt- 
Z iu|! ijQwns ftvB BulloUii. I sbi oot to tvtum ihenu 



ity to J 









American School, Drexet Ave. at 5 Sth 5 t«, Chicago, III- 



I A . 






TTAcn wrtfbtp fo ndccrNffers pfc<ii5C ijiaiffon Popular Jlfccfjflitfcff 
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IIjFA IS tlo not have to be complicated to be profitable 
when Patented. The 5c and 10c stores flourish 
on simple Patented products ^^hich are commercially'^ success- 



fuL The zipper, safety pin* thumb tack, paper clip, 
button — all simple, yet familiar inventions — broujfht 



collar 
their 

inventors rich re>vards. If you have a Patentable idea^act 
to protect it, Many of the most useful* widely popular, greatly 
profitable, and extremely successful inventions have been 
very simple ones. You have only to look at the devices we 
have pictured here to realize how a simple idea may become 
a utility bought by a hundred thousand or a million people 
soon after it is produced. Don't be afraid that the simplicity 
of your idea makes it valueless. The thing that you And so 
simple that you wonder why a thousand other people haven^t 
already done it is often the invention worthwhile. 



HOW OTHER INVENTORS GOT STARTED 




The list of men who succeeded in invention with only 
a poor boy*s start is a very loii^g and noble one. Pov- 
erty, hardships, lack of fnends, distance from the 
market — these could not hold back Bell, Edison, East- 
man, McCormick, Whitney and others. Everyone 
cannot succeed. But every man can try. Courage^, 
sacrifice, and hard w'ork may bring you a measure of 
the success these men had, Lack of mechanical ability 
is not a serious dmw-back. You can always get 
someone able to build a model, draw a detailed design, 
or otherwise materialize your idea for you. The big 
draw-back is discouragement. 

Year id PH. far a iirbctlral aftirl# or an tmproTPHisnt opan an 
old one abdiild bo patented NOW, Frcrj^uentlijr manr of thr 
thousandB of Appilcationa filed in tbo U, pHt«tni Oiiite eacb 
ycAT are for I hr aame or ahFioet the aante idea. In atich a cab«p 
tb* burdt'in of proof roeti with the last application filed. 6om«- 
timea a delay of even a daya in. filing tho appUration ineana 
thn IptaJ loBs of the patent. LOSE NO TIltlE. 

The entire time of thlK lar^e and experienc«d organisation is devoted 
Rivoly to patent and trade-mark cases. We know miec and rennireiuents 
of the Patent OlTice. We understand Ihe tecTmicalltiM of Patent Law. We 
can proceed in the quickest and aafent ways in preparing an applientioD for 
ft patent covering your idea. 



FREE 



The Bietfmphyof 
iBeorife Eaitmim 

View* of the man 
who used Patent 
Protection to 
omots miUiona and 
give perfection to 
H new art — P/io- 
ttfgrikphy — it- 
Klf one of the 
great cat inven.- 
ti(KlB. 



CLARENCE A.0BRIEN& HYMAN BERMAN 



70-Y ADAMS BLDG. WASHINGTON, D. C* 

REGISTERED PATENT ATTORNEYS BEFORE V* S. PATENT OFFICE 

HVprn tci'iffnp fo irffrertfoers pfrase mEnflon Popwrar Jfecfraidea 
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Send for 



If you have a new idea that 
is patentable — and want to 

secure for vourself your inventor's sole right to profit 
from the idea— you can’t afford to lose time in secur- 
ing the protection of a U- S* Patent. Other inventors 
may be 'working on the same idea light now^ Should 
they develop this idea and file patent application 
before you do — ^the burden of establishing priority 
will be upon you. Our Big Book — "Patent Guide 
for the Inventor" — will tell you the quickest pos- 
sible way to secure Patent Protection for your 
idea, SEND FOR IT TODAY I 



The FIRST IMPORTANT STEP in SE- 
CURING A PATENT^”is to obtain the 

services of a Registered Patent Attorney. 
The U» Sh, Patent Office advises that you 
secure the aid of an experienced Regis- 
tered Patent Attorney to prepare your 
statements. Establish the date of your 
invention as explained in our book and 
disclose your idea to him in correct form. 
He then makes a SEARCH of the Patent 
Office Records and reports to you on exist- 
ing U* S. Patents which might bear on 
your invention, giving his opinion on the 
advisability of proceeding and filing for- 
mal application. 

REASONABLE FEES— CONVENIENT 

TERMS. Don’t worry about finances. 
Our fees are very reasonable — we can 
arrange convenient terms of payment 
ft is our custom to permit clients to pay 
for our services in installments as the 
application progresses in our office. See 
our Big Book for fees in obtaining Pat- 
ent. It explains our arrangements clearly. 
Send for it NOW! 



R^rvril of 
Invc^mlou Form 

UiC our FREE “ Record of Invffft- 
liDn’* form to maitt you in rccard'.' 
jnft the de»ctiptive cniUine of your 
idtEji and to efltQbliih the date of 
your invcntimi. With it you can 
make a rough ikctch of 
your idcfli and have it wic- 
nnseil in a manner of 
Value to you. in evi 
dence ihould occa- 
■ion arise. 



CLARENCE A. O^BRIEN 
# and HYMAN BERMAN 

TEAR OFF ^ Registered Patent Attorneys 

AIVII ^ 7 II-Y YdoiDM 

MAIE ^ wA.sniiVGTo:v, m c- 

PlMoe pend ma at once yoop Ftw ffi-. 
O' PoRU Book, “Pat*at Guide for the Inventor" 
^ and your Specially Prepared "ItM-erd of 
^ Invention" form. Also Gwr^e I^antman 
Blugraphyi 'Tuventor and BuoineM Man." 
Thii request doea not obligate tee. 



NAME 



/ 

0 ADDRESS 



(PleuB write or print plainly) 



W 7 icn uirifbif/ fo fnJvrrffsffrs pt<* 09 C ntciifioa Popular Mechanic^ 
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PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or modcL 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



Listed Patent Lawyer in, the latest editions of the Fand-McNally Directory of Bankers 
and Bank’Recommcnded Allorneys, published by Rand-McNaily & Co,, Chicago, llU; 
The BfluiXt & Ry^ll Directory of Ouarpnteed AUpmeyn^ pubUohed by Leinl Diiwtory Corporatioo, 
Bolton, Man.; Amirrican Lawyer^ Annual^ Cleveland. Ohio; Bankm Service l^flal Directofy, [niblitbed 
by ^nktn Service Boitofl* Maet^ Kyre'* Law Liit^ 9 Park Place. New York City; Snow-Cliiirch 
Directory Co. Lawyer List, publiihed in New York Btld the Centra] Guarantee Co., Bankers 

and Lawyen Directoriet, &30 Fifth Avenne, New York City, 



WATSON E. 

fffOtSTERED PATENT 



A I p U A U Viator Building, 724 Ninth Strwt, N, W, 

ENT lAWYER ’ WASHINGTON, D.C. 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK 



HOW TO OBTAIN A PATENT 

Wrlttnl by a F'etrorr Mornbc <A tll-i: EiBcntn*^ 
ir>ir Cart'S 1 1 9£2-24 of lb' OiTicb. 

FI X 4 U wint tv onitil by iroAtr yr>u should; 

tsk* •Itriii lo ■pt'lv 



patent 

'-ft- 



ts 

vnc*. Yaur fi«t fti^p 
int*rBBLino' ll]L|'iSrHl«dL 
linn Tt;u ahnul^ Kbyc-. 
lent an your iitea 




tMleti 

Book 



you. will atk, rBcdVf m. ^^R-KiM-d of 



A li, Pslcnt 

ha !;<» tkiH Frvr Bovk, ThLi 

book CDiytstna yilujfeblf Informa- 
It -Ertlj you. flatly hvw lo obt.atn m 
the qulcbesl w*y. With ihEa Free 



Toll ran Baciti' Freord Tour IdtbB.. 
ft-cleiltis.1 Service: YoUr ce4e wifl lire 



nv^iion'^ ftmn on 

FareaiiB.! Cori- 

rtfleHfU .1 aervice: Tour c 04 e WIFI Ere pereon ■till bundled 

only by a Rejilflered Fatettt AltortitT' who ■■ >lui x FopmTT 
Metriber of t.n-B Luominlni' CoTp* of the U. S, Potoyt Oflicc. 
All communlcBtioni caftrv<l*titdBl. 

MAIL tSDnH TOUf ra FREE rATEMT BflOlt utf flCCOM OF Unrtltnil firift. 



CARL MILLER 

RCOISTCREO P AT C N T ' ATTOR N E Y 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 



l£3t VVoalw*rl,h Bldg., D«pt.l2eA, New VOfli. 

MILLER BUILDING. Dapt. 126A, WASHINGTON. D.C. 

ffT — T phA Oi* TMr Fne gooll. ''*Hbw Obkmhi a Ppiut,** pbA ,abf 
*‘H» ppr» wt Iprerr*^" 

NAME......,., 

AnDHKHB 

No_JOKE To BE Deaf 

•-Evarj deaf fponofi knnwa that-' 

Mr. Wnymadn hlxnppif huwirtiMiWB nrh tick after 
Ink draf for t mot j' - flvo y wlthbtp AHi' 
tielarEKrPnimB. Ui<W[irvtbetn daraniinlabi, 
'HhY BtOfftMd Ilia bebd 
' nollra, Thay ofo in vtaibla 
' ancleomfortable.nLi vim 
Of battBricB. Write for 
Tllt?E STOUT, Alao 
w hooklotf^Ukiafcefla, H-f, 4H*l Kkr JSni" 

y m THE WAT COMPANY 

Tji^ neroMnii Blda. Petrori. Hkfaleia 

STOP Your Rupture 

Why miirer nith that rapture?' Lcam ■■■ R ■ 

abdutinsy AppUanee for redurifate rub- BBf aa aaaaa aa. A B 
ture. Aatomati'C air cduhten Ulbta Na^ VVfljR R I 

ture lo elwt- tea opapiDff— haa raiiavad ■■ Wl B iVvB 
thuutandi of men. woner] and ebildrm. 

Na i3bDai.kn]B iprlnn or banl Mdi. No BkTves or pluten. SPItt aa 
trla4 to ['ruve It. B-eware of IfnitAtioft*. Mover aold in vtOTCl. 
Write tCMixy f(Ff eoofldeatiaJ InformathHi eent fm in plain envalope. 

Srookn Coropfl ny. 1114 Btala Stravt, MaFahaB, Mteblgina 





PATENTS— TRADE MARKS 

AU InvontioEA iubrnittad hnld ODnRdential and! 
giren pentmAl attention by inembara of tfab hrcn, 
Fenn, o/ {7ortci>pfivrt*’ and in 

*'Hou> tf> E»iabli4h y^Hir Rigktt'^^F&EEt 

LANCASTER, ALLWINE & ROMMEL 

jPo fanf La IP Otfint 

412 Gowan Bldg. Wmahlngton, P. C. 



Bpj 



Inventipns Wanted 

Pat^ted or «Unpdiented 



We have been eucobsefuily HelliDg inTenticuB^ pat-^ 
ented and unpattnted, aiboe 1824. Write for proof, 
and tell ui bave for ule. 

ChATfered Institute of Amerksn Inventors 

Dapt. 4, Barripj-p r- Buildlnir, Wftp hlriiift-nn, D. C. 



ALBERT Ea DIETERICH 

REGISTERED PATENT ATTORNEY 

S12 B CoL^raclo BulMlnj:, WASIFINCTUN, U, C, 

ifooktft on Pvfent* orttf /r#e 



INVENTORS 



who derive larRe^t 
pruGta kUDw and 
certain dimple but vital 
fBotfl before apply ihr for patents. Our book, Patent^BEnoe. 
givcfl thoce faote; pent free. Trade Marks— Copyrijibto. 

LAC£T i ucer. eh. im sas f su h. w, dbpl s. frASHirfCton &.c 




O £ A R S 

In Stock^ — Imiheiliile De^^ry 

r,f>prfl, ipvrd rvdufyira, pprorkpta, ttiniat 
Heart hE>. ReaJHi£i coupllnEar rulle^, cte. 
A cvhiiilec*- linv- Ip rarrird te our Chicmifa 
piiuck. Cpn alaiF (|uute on pnMJaJ rvbtp of 
pny htnil. danj lui yuiir ul uirprlnlp an 4 
ItwiiHptrn, 

Write for Catalog No. J0 

CHICAGO GEAR WORKS 

W. jatt»a Ehd. CHICAGO, IlL 



Relieve 

Pdinin? 

Minutes 



Rheumatism 

Td relie\'e thp torturing poi a of Rheum at uun, Nc?uritiB, 
Neuralgia or LumbaitD m 0 minutoa. get the Doctor's 
Frcacripliori NURITD. Ab^solutely safe. No opifltw, no 
narcotics. Do^ the work quickly — and must leKeYo 
your worst pain iu nine gmiuutcaOr your mohej' back at 
UriiiaEit't^s. Don't sulTer, Ubo gnaraiitepd NURITD toduy . 



^ Protect TfbcR Invention i ^IklAliceu/mt, now 



ar« doogeroufl and may be very 
cosily, M; p^nonal senibc ohuth 
prompt icTloEL itrltt eonJldiHdce, ami a 
minimum of Fjcneme. 1 fliif ecii ibai^ 
iieiHi me a model or drawl nc. or akeieb 
and dMcrl|jtJon nt your Invention, jmd 
K.OG. I vnil moke a learich and report 



promprUy M to iM OAtmtabitity and send I r r? D-_ J-|_i, JUJ-P Victor Bldg., 

you & eepr bf my p2-paire bookln. Or. If | L- r . IkHllOUipili WapliLogtoa, Pj& 



YOU prefer to read my bookleti Amt, moll [ 
the attached caopon at onre. i will atam : 
eeqd my "Becord of InvieaUoQ'' form. F 
-rOver !ta yaun vipcirieiiee oa a Rmlnrred 
Patant AKDmey.l 



Please leod me at once, free of ebargo, your 
paiEB tmatlet. and "Rwonf of loveatJoa'' form. 



1 



nPEnsonni conFiPEminL pniEnT service- 



Nome. 



Addre*s. 
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GEE what a 
Didn’t it take 
time to get those muscles? 



No sir! - atlas 
M akes Muscles Gro 
vLike Magic 



SMiDwe 



Will You Give Me 
7 Days to PROVE I Can 
Make YOU a Mewkhnn 



What a 
difference 



5 inches 
of new 
Muscle 



'‘Utlvr ChK WEIH 
Arrtit Incrvassid In >4^ 

cha^t In...!. tfkTA'H'Pfn 

ln^. pnd I hav« ntittoo 



for quick results 
I recommend 
^ CHARLES 
ATLAS 



Here*s what ATLAS 
I did for me/ j 



CMAALES 

ATLAS 

A rm-iLi of 

CMi <rlOa JitlUH, 
* * l0* wirier OM 
hiAAna' of Uw Lirb, 
■JlM- Wnrld'e 
Al>>pl rei-Iecllr 
l>eiTkiv«d Ainu,'' 

tkl- I* NAT 
n itniiln 
lura iitil h. kiurpie 
e k I e-r er nt 
hiB Jb I rn IB no 
orihu.P'1'5 a W P'1 1 

■ npp*1i<il, Hii 
hiitJariM “bOilKlpal 
i.^a” (ir irlpiiene 4 
In 0117 'pnsr- 
Thi* ii ri.uin 
Ai|%a u bo kriiltp 
iDdiy] 



Hmdiinn wnajrnhat Dll' won> 
drrful pmogtait^ Cnrialilly t«- 
Aimnend fn^r nuLcR. rn- 

w. Cr, H. J* 



GAINED 

29 

POUNDS.. 



'‘YOiir meliltDfl pivei 
[d 4 ib,. «mo4th miiBdr. 
VVAon I ■ t a r t E- di 
kneighe-d Bnlw A4.]d 
Now wni|]]i 170 ,''— T, 



John Jacobs John Jacobs 

BEFORE AFTER 



7-Day TRIAL OFFER 



h*'llHta tHwnr Cub 
_ Holm *-k# W 

TkN T^lii*l.-lr riir, r^f mhld J 

•t^rStnii. 'U rPT, ■iPiiAr ilnM-t ' 'i»jP » % I 

IA Mi. f|,i# hiili not n liln^k 

I vifll AB-.^nl U, 

DiT PiipR wli'? mnk'tt' i|i^ Dinet tniiinjeoiuiD L 
ni hh iti^pk>gir:^r«ii mltbln lla* nrn lltir* ■laulUn. 



CHARLES ATLAS, DepL IM, 

11 s Eitt S3rd Street, New York, N. Yi 



LET ME START SHOWING YOU RESULTS LIKE THESE 



FREE BOOK 



1 tni’ielF WIN onrs t 97 -ftMLiail wCRtlioR— ulrklj.', hjiTF-aUvc. TltPH I dlt- 
COverpd ■'DynntiUfi-TirajtlWl." An-J 1 1wlce won— nuRltitt ill conmri — the 
Ul!«. ^Thu Wofld'A ilovt PvrfpL’tJy Ddii'IngiPtl Mill''] 

I liBVE no uttf! for ■opnmtiii. ♦■njrnumic-Tptuiion'’^ ALOXi; friRht In 
MWr «WR homaj wj|l maH mm' lacht* af iiEdHUvi* iKiWff [lUnhlni? ollL jqur 
Cllrtt — taiUd up joiif KhOulilpiA Ifl chumulcui lumlilnesii — JiUC ninilir umun^ 
TRlJtt Of niuenio Oti yoUr hdcpp* — fr« jfmi qf cnctotkiii-tlon, Ulinplp^— makn 
tnoM NtoraAcii of youn ]j.yird rUl^jvi! 

I "tlO V E it I tjvnihic A mxii ne AtitnD- ftrnd fou iiffln for my 
FREE BOOK AT DNCF! Addrt«K itit' EK'tnsOta^li': CbRfltt Atln*i Elcplk 
IM, MS EMt 2^d Stri^ MflW YdtL Ya 



I wRbl rroof tlllRl DTS-Onc-'TTKSION will icmlfp * 
Dt!W man or lat^lvs m* d huaTty body int] bU 

mu^R^lp dwt^loirturni- ^4cad me jour fm bnok^ "CvBrlnAtloo 

HiBtiLb inil StriDoUl^^' 



irk'n«i« in'JtTL ctP wriUa iHBlnlyt 



Addn;^ 



Clly 



State p. 



'VT'Acn isrtfinf? uteiUfon PDj>yiar MecAaiilcj 
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team Pfofltable Profession 
tn QO days at Home 



\ faHim at aimdLafa 
j f Til IKT TT-Bclc bnl mu^ 

[^04 liLTflinoa Ir 



tialBiiei n| ]y;i4 acid Wmi<n In Uv* liuirlnnUnf vr<^ 
Muibm fua Iks tif b ka fW l4 
U3^ ifrtialt toilipn uiklrAlm ^T-' 



TLrflnu» drum SwtctinriT liDaplEaiir Hnl 

tUllioMi rlnbi ui-il ‘pfiTmli- uHaiti niinD tu tliBi 
^ " trainlaj. Kmidi 



bdqTtallfTtnT^qr'b o«T tnluinf, KMhif-' 
iL# klfuiA offiTil nnnlii jnrfpkeiaj'* 
^ Utfln Anatear chart* and ■BwUaa btb 
^ vaaThtiDiir HF-u— -1^ d«l*Jla 

tiillofinl Cslltib af Mauai# A 
Phials ■Tlrnraii]'* 3Eft H. AihlanQ 
bapt. »rr» CMcuo, IH« 



Improves Handwriting 

In % Hours 



EXTRA 



flO la 4 li'dffJf 



MONEY 



rvnn» 






rtf* 



J '(ta 
dI I 



murtHxJy 

<>7 rl|{li1: al 



- -t c»n 

« iDl PI Inpmij >1 

whAf's nu<re, hnvaj 
rnil 1 mi liojuif it. Wa ihow yiiol 
boR^ vre rMxt 

G3rv on an lifiny hula. 

COSTS NOTHING Sul'S 

plan. at| arp f^lvpn yan fraqi. WHtp 

JjDilar lot ld«a IwHik IciU^ir oakiml pktltlncB Tanina all 
i»Mit rar-mrliiMta wnicn uvamla id M*ay pwml* 
indrp^iMlert. Lrani ha^aair rnmi IllitafSt! 



7«*ll in lll-i m^nt 
JXib tlniiB lUa a 



lirblfat be 

cppartEmjLiit 



■fijra rent r>q ima- 

pHESf 



FIRESIDE INDUSTRlESp Dt»l. C«-W, Ailria^. Hich. 



M IfVfkjiiii InTcntlrm. C^^rfI!^1s ptior WTlllti|f Iti few day*. AlmuUuf 
rtii tjlt^ EiUtramrcrL Ntk lallurtfl. tTiHin ve praut anJ rumpIClD out-- 
[Inn mulled Writr ijulc^ly. 

O^MENT INSTRUCTION! SERVICE, Pept^ St. l.guU,fr1o. 



DANCE 

A wholo famtly can 
learn fratn one wtl 

Reflllie yenratnbltlnn — 
a Sui>[| dancer oUlckly. easily, 
□I t»rmrf AH a LIT ^fUnvy's 
new picture pjuive leacho^ ygd 



IN h HOURS 



picture etjutve tesenos. yigq 
liar KOI Tret, WuLu etapa, 
tube, twlftnce. eorract folJotF* 
liiE, Mlf^aseunLuoe. No music 
or DsrtBer PMxJed. coupon 
tf/tfai/f p^ay peatmen only If. ■Ms 
when Itie brln^e cciutt^. or aend 

12 wiEli CuUUuQ and HtYe 24c poitsfe. Try CotlrBe 
da^'ii. If Hut d Cl lifll ted , IbOllcy piCOluptly femededr 

ARTHUR IHURRA Y,3tudl*3Tep rc. 42 Si,» N> V.C., H.V. 



NAME 



Acnaa&sa,.,,.,,. .....*...AOE,,, 

lT7j^d X(^niinff please in^tifion P^jiuJrtr i/wAanicA 



BE A PILOT-* FLY A SHIP 

i t y^it •[uuifH'd at t he hluh cost of trelni nd lO qualify 
for u llt:enKC and a tiood future In the Held of Atiailon, 
hsLtp 1m mediately t encloting aiant]> for infortuatlon on 
opporl unit tie w uvailahle under OUr Traneport Pilot 
end Afcctiantc'* 

TRAtKtNC PLAN 

Mechanix Universal Avratfon Service, \nc. 

Dapt. E 



Stratlimoor Sta. 



Detroit, Mich. 



wfiaMHifluigManraaigsi 



SY OUR PROFIT-SHARING PLAH 

OUR GRADUATES SUCCEED 



Oaf ckJ nqr law> attudmU acaiiFft in > 7*TV fmalt wa.r^^— nnw 
dqiDI DTar (;«J.lBin eyi^r. Aentber In 'U laeonrinn nrcr|lQ.D00 
thi' iinrt ynat. Uay or ni^lii nfiirrc u<r write fur KllkE BOOK. 

ChlcayP School of Watch ma>hfi19, OvdIp UDI, ISS V, Cl«* CWICIIB 



Amazinqiy Easy Way 
to qet into^-^ |/*| 



elec 



LQSy IFQ/ W 

VRlCm 



Learn to Dm More 
Money Every Week 

Wl.nhiryoiir 3 i!*i!l 6 of 10. I —Of Go lotO Vour I 

],cl UBtrainynu toprrpicrefor I Aiuh I 

puKitiunn lhal lead tu BOod | UWll DllSillcSS | 

Miiariwjf III LIkiCttirity — NOT 

by corrcfipondciice, but by an amazing Tnodem method right 
here in the fmt Coyne Shop* thst fifivr* you a practical Train- 
inn in 90 dkyist CcLting into Electricity ia eaakr than you 
imagine if you choose tne right metboti, Vod don't need pre* 
TKiua eiperienec or need i leief book leaniiac. 3 tarl any lime. 

Finance Your Trainingl 

MaD the eoepoa below and III send you &h detaila ol my 
finance plan. Under th^ plan you can get your training (iret 
and then pay for youf tuition later in (mnall monthly pay mails 
extending over an Itt-month period, starting 5 montha after 
yeu start s^ooL 

LEARN BY DOING— IN 90 DATS 
IN THE GREAT COTNE SHOPS 

1 don't cjue If yoti don't know an omiatam from an jdr brake — I 
don't niKct you tul In 12 bri^f w«elu, Lo the finet fbop« of 
toyrnc, we tr j-in you hy pnctloil ahep work , « . on n irtat outlay 
of ctecuical anparaiuh 

MANY EARN WHILE LEARNING 

If you need part time wrork to help pny yOUC ciipen*^^ we mnv be 
uble to help you if yoU will write and tell UnyOUp protihiu*, When 
jau Erndunte we It give JDU Ulettme employ menC Bcrrlea. 

DIESEL, REFRIGERATION AND 
AIR CONDITIONING 

Riahtnowvoe are inoludLcd addltluhnl litatMtctioR In Dletel Gnglnei, 
Electric Kofrlgerntloo nnd Air tiOiiditlOAlaa wit 4 uut cxlm coat 
GO yuur IriMJiiiift will be more Valuable to yoU. 

GET MT BIG FREE BOOKI ITrcut phancE to 

*et into ^cctrlcity. This achool la 37 yeura cM — f oyqe iralning la 
Evllablc. VoU con find out everythina abaoluUly froe, 

Stmpiy mail the enupou and let ua aend you tlic bin, 
fm Coyne with photoEmpha ... facta . , . op- 

pottunitli^. Telia yuU ouW in any raiU cxpcnaca while 
traifllnc and bow we uwuat Our floclLlatEa in tbe SeJd* 

No cibllFatlnii to_yati. bo det 
Ut once. Juat nmil coupon. ^ 

COYNE EtEGTRICAL SCHOOL 

a;,VM)UN*aTn D« 0 *. 96 - 72 . encAentu. 

j 7 

I «. c* eovNC ucmtctt MHOOii 

BtK>«^PBHllM*t., DapbOVr^. CMPlW*»fll* _ g, 

I Dear Ur, Lewis: without ohllcBtloti send me inDitllf Wl. fkeg I 

I catBlorwlth facta about Coyne TVainiiig and qf VOUT ■ 

I “PaF*T^lCloa-AfL 0 »tA 3 u] 4 iBd^'' PlAR* | 

j ^ a jfir . + I 

L 4 ddr«U., | 

Cify ...Sfofr * 

Moil In cnvElope pe poatc on a poatcanl 



SEND NOW FOR FULL 
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* ^ottU'Se 

DIAL-A-mATI[;^. 



ooSa/oTiet mi D WESTS ^ 
andStclusive ELEETRIKSAVER 



Y^uf rAflin cnjaym Ent ii doulbled with DiahA' 
Matic Tuning, the amacing new Midweat 
feature that malcca thu radio practitiJIy luno 

Jt>tlT cveq a ^tLI cao brina in tro pciTccilr 

Ivnrd □nairtmi in Iva iiAniaal ll't a ^kf thrilt tn 
nbiri tb# <iu.i ,11 And th«B hr*r tha iIjIids r™ 
CDiai-in intUnltrp aulOiRaticalllv^ pcrfrclljri 
Zi|^iip>zT^ . . . lit! proarnnii -mil in - r ^ 

M l^tt aa VC4 ican pkm buttaul Tbili new Mlidweit 
fnalim wilt pei^arm. uew miradH fif rtdia far yau. 



30 Daij$ IR[E Trial 



Send for big FREE ^0*p&gc 1957 Midwest 
catalog' — before jfou bay any radio — and see for 
yourself why scores of thousands of radio purchasers have 
saved up to 50% ordering the Midwest factory - to - you 
way since 1920, Learn why Midwest radios arc preferred by 
famous movie Stars, Orchestra leaders, musicians, sound 
technicians, and discriminating radio purchasers cveiy'ivhere, 

OnceagainHMiilwrst demanAtralenitji leader^ over iti fnarvetaui ■uMr-nerformante 
ihip by Dffcrmg thift nttiHiingly beautiful, « , « glarigus crytlaf- clEAr '^cancerl 
lilggcr, belter, mort power fu{, 16-lube, realiim'’ , , » tmt mitgniliceni wor 
fi-band wurld^wide radio - — A sUrUina wide foroian reccpl^n. Snr» of marvi 
Achieveincnl that rOflltea the whale w^rld Midwest 1^1 Ure?, lOurly of iKcm exetu 
your rjkdio pilaygnjlind. Oul-perfonns SloO make it Uiy to parade the natloni ol 
ndiiH on pain t * for • porn I EximparisOti, world before you, Youcaniivitch iiutf 
Powerful Triple ' Twin Tubes (two tubes from American programs « , + to Csnsi 
In on el give ZQ^tubc reaults- police, amateur, commercial, airp 



the linesb mo^t fascrnat.in^ 
world-wide foreign programj. 

Before you biiv any radio, lend 
for Our big FE^EEl 4D-page t9J^ 
Catalog — ^nd lake sdranLage of 
Midwcat^i acnsjitional factory' 
to^you values. You have a year 
to pay and terms are as low m 
lOo per day — and you secure 
the privilege of JiO days* 
FREE trial in your own 
home. In addition you 
are triply protected with 
Foreign KcccptlaA Guarantee, 
Full*Ye«r Warranty and 
Money * Back , 
Guarantee- i 



Ihii iuper deluxe midwcit elcv. i T 6 
radio ia on Bmaalngly oclccllvei pii» mrluBT* Mid wt 

ddic.1.1, ,cn.ii:M. LK.I it 

bnrtgii ih dhnt»nl iMhom p^abIii in i-r-Ji 

with full loud >Maker VoTumO tjirJnaniDfr™r™tllSi 
on channeli adiacenl to J*' A 

powerful locak. Ydu II thnlJi Tduroi » 



MALI COUPON TOPAY/of 



MY blipWfST 
NOT DULY IvIeETS 
BUT sunf^assis m 

HQST CRITICAL 
STAKDfiElbS. 



NO SCf TKM I HAVE ElTEt 
CmmED Hf.% SHOUIi^HT 
IV FORfICM PECIMIOIt 
SO CONSISTENTLY ANO 
SATISFACTOflilT, 

dorm S^vafi 






IV IVDCV* 5WAVE BANOS 
9to?2O0 meters * ELEaRlK SAVER 
• PIADA-MATIC TUNING • 

• AUTOMATIC AEmAUDAPTlOH • 

DUAL AUDIO 
PROGRAM EXPAN DERr 



Itr^nAY IRULOFfEA 
W 40 niGF W UH COI 0 H 74 W CATAXOC 



to odvfrf(sc)-^ pJmsu iiiciilfon Popwtnr l/ec?ianic5 







34A 
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FIX ANY MAKE OF 



BIG AUTO 
BOOKS 

on approval; whirlin' rcu want to 
qualify 1.9 itantiiL' oiriipt' kUIo rt> 
riatr expert or mweb' vflsn to It now 
how to keen your own *ar 100% 
cmcictit, look at these hook» — they 
are HOttt tu you for free enaiDJopi^ 
t(on. brand ROW edition haa 

been ortuared by a lan;o ftreup al 
Anu?rfca'A ETpatrA autoinotive 

Aitvboily wbo can Fufid Wtll 
uiHl(>fNta 4 <| tlictn, for thin arr*t au- 
tolnabklH enByctUttfKlIII. If) A veritable 
roIeI ttilor of vfJuablH factM. Take idviintafe of this olTer nowi Nend 
111 The cuuddm for FREE ciamLno- 
Uoii. You uah't pay un a primy, you 
ilon'C obhRAto yuurscir to tn&y any- 
thing unk'm you docirie to Keep tne 
books. Just till us you want to see 
ttiO'Q BniJ ttiE full of 6 eriaii vol- 
umm. just off the ptHlis. wlTl be sent 
to your Read uarih, look them over 
and prove to your own nAtlHfacUan 
that one fart alnue, which you wiU 
bnrJ In them, may hbvo ynUi au er- 
pctir^lvc or help you to a 

better Job. 



DIESEL ENGINES 
AVIATION MOTORS 
MOTORCYCLES 

Outboard motors 
marine ENGINES 
TRACTORS 

AUTOMOBILE RADIOS 
ALL COVERED 



Very Latest Edition 

Imaj^ne books whlbh lire so new that every poflc la riuht up to data 
—wiring d.lf4tmnui. cnnatmclItiP details, mitIimj nrablctoH'— SJI 
ritfhf up to the minute. Nowhere else can you ffet as eomplete aod 
tuiiety Informal I OP. Over a million [IoIIatb of nsourcce have enabled 
UN to give you the mo« alilholittttlvc boolo Ob Hit subject ever pub- 
lishH. Kvcrybndy interaited In autnmnbiicfl in any way will welcome 
thpHp books pul^lBb^ by the workl'n iMwc^t puhUahefB nf Tcchnlea] 
Cyclup^aa <eat, liiVTj with agonCluA all over tbo world. 

Can You Fia It? 

Tpii you take out ^'^play'^ lb 
dl rtcTEiitlala? Can you kill iho 
^'ahlmmy" lb Htccjlne? Can you 
tcaet TIMING? Can you put your 
bugiir on eiirine trouble without 
aUL'««inR or tlnkerlno? ran you 
pud the starter ptl aon fix Itf t'an 
ynu adjust ami repair traiiKtnfa' 
aion. oafLbB, rear axicn brarineaf 

Eooka T«U Row 

and tell you how to do any and 
every auto Job rtffht. the am time- 

6 01^ VGlnisies 

Kcarly 3,000 pASes, over 2.00n UluslratJonN. wlrioft dlairTaiiis; 
ecjulpmeni elianx, eto, f^e l.uxt edition with Rold-iiiamp«l niixiblo 
hlmlpniF ilent fRMK tor Ml days'' use. If hot wahtctl return expte^ 
oniheT. ifkppt. ruhri nniy after lu days, then Ht.uu a momb 
umf] spoefu! ouvmlalng price, S;^4.h0 , Lh paid, 

A Year's C«itsttltlng McmtMrililii FREEt 

Iblvllego of eonNUlilhg anglnRictv of tailllonKlollor American Teeh- 
nlml ^doty for ODD year if ynu hnall coupon ImmodlaiOly. We a|^ 
irhcluiki a cNtra IxHiks. -t^ervico Hhrhp atanagomenF" and toose leaf 
ikKik of new dlasraitiii without e\tra chor^ 




SEND NO MONEY 



; AMERICAN TECHNICAL SOCIETY, 

% Prexcl Ave. at Siltli St., I>opt. CLblcafto, IJUaolj, 

; I would like to see the brami now ^volume odiilon of your 

■ automobile hooka hut without any ubliRaUun to buy. I will pay 
. ih<-! few cents delivery chttfisoii oTiiy ftud win exatnifi* the books 
S and n^tiim them at I'our expend in lo days unless l Lke them. 
- Ill which COUP J will nend you M OO then and only Si.tJO per 

• month until tho npwLal prlrc ntoniy $34i.Nb Is paid. Vou are to 
{ Include iri>eH consult] ng membemhlp M^lllcate In the Amerlron 

* TcchDlcaJ Society add the two extra volume^, mentioned above- 

« Ns me 

■ 

■ Street 



.State . 



City 

Emptoycr'^a Name. 

Employer's Addrwsi ... ................ 

FIcfue ;lvc uh. In addllloti. the hatnc and addraa of 
Dbc btuinrss luim a<f relcrence. 

P IBB I ■«■■■■■■*« BAB BAUM* BBABAJfeBBBaaaaBLaBRBBRPiAaB 

tcrffinif iJlfftsc uit-nflon PofJKlnr Jlcchanica 








HklO Edilioa of tM> remarkitilv Hiurcf book Fof 
loornlun tiy R, F, Y*1^* lelJr irhBt to LOV-eut 
wh.B.t irU't^Titinna mnnLiJar^r urr™ am tookiaiC ('>?. 
Mi'lial klILimiA' luoal montijr. Alw^ivt^d uew Boj- 

efiTlHeillHiavTiriicB tiupDrcniii lo i nvon t on, Eniible* 

E ckJ OrWn*kcB iawjithiu tJiil ii^^, Elmjilr, imeliciJ hChii. 

Airs etal k-bcittbd bnuk, 390 |M.in. Lliiii'l: wute tdiiii 
a»tvdi 19 .BO liidiir. <w wmd U Ofi tnr- l|^E> bnnj, 

IHVtWTIHn' lILLfHa QlilDC Ia||. yvu vh*r* 

«iul bow Id mQ tAfrl/ rmlini«d -or «aiiPl«a!Hl bvio- 

IJ«ii to hd Ubt of IINHJ hiir^iT. Erf^iliiaf r»io nmit 

kite* ihout ElelILn* M-olhadi, lav, CncIricU, 

Fiikdinj' Bifyrn. 3T4 oae*#, S3. 00. 

■o Uiunz4' U ]Pi4 pt-nFil- C. O, D. cliLjHncat. tloriiv b^k Lf 
(M intiib)d. 

WfJIv fcir yUBt et-tdhw oF -nliiatJo iMwiai (of ianii^rcn ui4 

iwvxB of ibo** boalLi, 



Oepilav PkibfJshfnE Cn^fiOl FUth Ava, D»^ F-1Z; New Vait, AT* 




lUjan^jBJK •iicH’ 4=4J.> C-I.I wuu kubb 

rlcMm all dOOTH SHeOtly anil autlH 
piBtieuiy. Clowln; epeed easily 
adJUBted by turuibg aernw at top 
Qt check. Holds duoFN opeh when 
Wanted opeu. Opo'stes dEl PCW 
dU prlocipEe. I43w priced. Ex'ertaM- 
Inff. Baatly Installed Ut ten minutaa. 
Never uiKds attcnllon. 



a R««l PiWW m riiWf fmlmfcad bore 

Y™ I»^ GM«1V OflOWBi^Ta’llma OB IMhTT,,^ BaPni*l-nT 

dufiTA Evi’P^ fMtnf-ji, HtccRi injAh uL^pi, jhiiblifl DLiUdJBj' u«d* « K»iil- 

Pnir nWV dta#^. RiaL [ladid itLorf a4.^b^a fi^ 'iMhCIji M R-m^iinf IMiUHTJinaihiii*, 
^poTLimUf . KAJifT- 0 U« Mn CHkCH », 

' WarlMn t-93* M. 




VOUA WAY 

TOSUCCCFS/ 



DONT COPY— LEARN TO ORIQINATEI 



have; muuhr wm i„nt-b too. now to create oaioi. A.^ 

HAL C A at'UOHS « hom I bal ymj eul SELLI CowW O % 

IjOrj M lanMn Andovor Ho nuWallBBB. AJI fdr Oaii , , 

RAVE BURNS SCHOOLt Pwpt. W^BOKItM. Clewlaml. OUo 

^Vou Can Regain Perfect Speeclip if you 

STAMMER 

Sood today fw h*aniniilly Hloetrat^d book entltl«l “DON'T 
BTAhf AfKH..'' Thbch ■iBKZ'ihBa Lbo Ehvu« Up.it lUpiJiDd tar tha 
bcioaEJlifi f^zTbrtkiD al i.taiPEDDtiiir aqfl RtuttWEpc;. Ihlntbixl ni^ 
Maafully used ai Botui liwiiLOUf lor 3 $ ypotB—niioce IQU], Eo 
dorH'd by Dhlnidau. Full IplDiraikitiAi. copppraipa carrKtJaB ol 
■laianerlbi mol free. No obtLEPTlan. Ban. Ja min N. Beau*, 

D«pt_ 1?3, CErelD Towari lni£Iaiu.pfiliB» liidlMzia. 





NEW SCIENTIFIC WONDER 



1 for 

25c 



BOYS 



“SToir mt" 

BIO FUtt. Tw iiiiHTPiitEf 

liu^ «IOlM. Vu^d. ALUM#, htrg ..... _ . j . 

6HWI. R«n„> In yiFik. i^Al-lE >ACirAdE fafta pblEiT* Stow, lakl s4«tvn* 
widinat «>ni*T». ''VlWTt IRb* 1 SaOhnt* wHh ■■•b orSkr, 

mAtlVtU mFO. CO.. P«PL80 — NEW HAVEN, COHH. 
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*wk™ftbu« 

HOW -A FRAIL, SICKLY. UNDEKWEIGHT, 
LAD FOUND THE WAY TO WUSKY POUNDS, 
FLASNIN6 SPEED,EN0lfS5 ENDURANCE, 
AND BECAME A BASKETBALL STAR 







lAfAbtnH 



WUATA JO 0 THAT ■ 
KELPANWLT DID ON 
ME -’.ADD ED 15 POUNDS 
JV4D I'M PLAVIMG 
the CiAME . 

tonight i 



What to Do If You Are WEAK, 
RUNDOWN, NERVOUS, SKINNY! 

Get Kdpamalt's Natural Iodine Into Tour Blood and Glands — 
Then . . * These Results Quick or Your Monev Backl 



hnpirov*^ Appt(/t* 5 Extrd Afw Lb«, 
5<fafl9«r CltV Skia 

0*tt«r OftPtNon Slt^p 

N 9 w Strtnyihj EntrpVf En^ivdnr* 

Tf jfcFu *m ariiBk, pjcinny Kitii ruud^urti— U >ymj 
ira kfuiitu] nprvi:;u», [rriliMd, 'Hkjh 

It/ llXMtt l9l« rliJuirRn ■.re ^iir bliipd thin. 
P*I<| nnd ■Ld laru iLn iiuii.riiliiiuinl 

nendncl lo hi.i||d tkp y<>«T *(lT;iufrti. BiMluTinri- 
■btl like piilJil nuiinrlp tit nrw IImIi /oh nc^-d to 
fell Hshl. Hrtrncp bu o> !■■!: fCi* ripht dowfl 
to on4< 4f thlN rt^l CB^iWl.r:f thmui nnaditiniui ■nd 
PJVljiilU ■ DP'w., lillidk. 'pli/ I? (rarrvrl tLirpil- 
Food kod medlHiiBB dfieo eiio‘t htf’lp/ou mucb.. 
1'lvi* •V'lmitr |nrrP0.1] liflLiAlI/ mLp pnnu^h uf thf 
ricUt kind of food tii pHiiCkiD Lhr bod/., Ttw rvn4 



ln]rHl^1:D tk tho bi>d>^k prufOM of 

cuni-eriioji diKe«i<^ food Ltito nrni popi 

knd rnctv/ TIa/ luidd^n KlkodN I^i^lrnl tbu 
body biiddinr prwcoi — «Luidp wh-lcb rMjnirti 

k ITVoltir rattan rtE KATL'KAI. l*I..A.XT 
lOlllKli]. Ttwi- flintplnt AitjJ q.iileLi!kL wk/ lO 
del thip pneeiEHip acsdn! ■LLbalkltOO 1k ^N-dol 
K« tlMiiml t. tlur kiUotilkbin^ ubw miiirrki fOP' 
p«utrmto from tti*< «>'*, h-ldfti In J300 ikioao 
TlflUfF in iodi-Be (Ii 4H1 o/itcim. 

Trj'JViwJnl KrtpunuU fpr»a 1 imTo Notlc« 

bovr ranch Jiritimcr feel , hev veil I’m! hJccp, 

Lav yoMT Apprt ite intprairo , nen'Ck cl frngl Leii 
■nd Lav erdoT eoniiB* back bntayaurcLFeLi. And 

LI il dimo't Kid A Lba. itf Kuod wt-Ud flub tfaa 
flrjii vrvli. i}v trki ik fnLt<. Ard; TorHemlol Ivt'lp- 
noi.klt.. It cniitk hul hnt^ kt nit iood dniff pi>^rro, 



I l a ki W HnliikPiun ComPkOy. Dak*. lOM- | 

I S'? Wakl 30 «)l flmt. How TkPV CHy | 

* PlMtO-kd ran yeur Sidar lert nukaiB of Krlpaiiicl't J 

I TklHiiTii, A|oi yci\nt iaitdiulliii Ml^pncB briiA mb ll-tto « 

I lu AiI 4 W-kki. bujil tJlraiurii, itlMPiy ond CalFQ J 

■ K'<-T>i>, Ji'.n'B Forll AMIil]l ^utiuoi iLKlJUie. Weufbl ■ 

I qtitl irkMrtii, I ri-erJiMm I 

^ mr l 4 i wVkr tfvxr u( turkleik niid ttutflu. | 

I ^fnilV... ■ + r . ..ni n ........ h d. | 

I fltWflI... ....... I 

^ Cilr_...4.. . . ...... ......... j I 

jKBlffmalt;Z4Kgi 



- -■*- 

f 

I WOW CO\^. EDDIE. 

yOUTfC NOT IN THE 
I LINEUO TONIGHT 7 



I M TOD St^i^-iWV FOP the big 
GUV^S -the COACM SA7S HE . 
IDO&SN'r THI^4^^ { CAf I TAkE | 

IT DOC- ..■ 

t l VJJ“iAT 'VCXl 
UEED.EDDE-WmV DCM--JTVOU 



VjHir YOU NEED IS lOOWE i'J YDiUQ| 
SLOOD AMD glands Tt> 
MCLJJ VOU CWAN&R RX30 
INTO WEIGHT AMO StPENGTH 
—I'M GOING TD Pur VOD 

OJ kelpamalt- 

RICHEST SfXJRCe | ' 

OF lOOB'lE 

TvteijE t^i 



COt-flE UP TO THIS OFFICE 
Al^fiO ILL LOOK 

Cr-/ER - 
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liny 



Richard McP, Cabe^ 






I. 















OctnUh cover carrf*^ on turthipt th€ **Hind^nhur^J* SlampM on ar« compUt* mmtf 

rlPcuei/ fo honor mtmoty ot Hons Chrltiion Andtroortt nnd on tn'ringr/ tiamp 



OINCE a stamp collection consists of an 
orderly arrangement of a certain 
group of stamps, an album in which to 
mount the collection is - needed, but it is 
difficult for the beginner to decide the 
kind of album he needs. 

For many years the only albums were 
of the bound and printed variety with 
spaces for every known stamp. Eventually 
blank albums were used by collectors who 
wished to save pairs and blocks* and about 
the same time abridged or junior albums 
were published for those who never ex- 
pected to fill all the spaces but who wished 
to have their albums reasonably filled. 
Still more rudimentary albums contained 
pages assigned to the various countries* 
but instead of providing for any definite 



stamps* they showed illustrations of the 
more common types to guide the beginner 
in locating his foreign stamps. 

The printed albums of today in bound 
form which provide spaces for stamps on 
both sides of the page require four large 
volumes to show the world^s stamps. A 
collection of less than 10,000 varieties is 
completely lost among the blank spaces. 
Junior albums with spaces for upward of 
25,000 stamps would show off a small col- 
lection to much greater advantage. Bound 
and printed albums are made in an infi- 
nite variety of styles and at prices from 
ten cents up. Many albums for beginners 
sell at about one dollar each, and have 
spaces for 10,000 stamps, 

(Ci»n>t(nu«4 lo p*i* SOA> 
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Record 



irt 



MORE POWER ^ MORE SPEED 

faster P[Ciet-UP - 4 NEW LIFE 



E stablishing ncwr mneigc records on cats in all sec- 
tfons of til* country t the Vacu-matic again scoru m a 
ne\T speed record established by Bob McKcnzicr Cmnacon- 
tincntal automobile champion^ Los Angeira to Chicago — 
2^322 miles in 39 hours and 42 minutes — driving 75 and 80 
to mainuin A speed average of 59.7 miles per hour! 

Here is speed — a grueUixig grind — ^v?here ^uick acceliraiion, 
greater top speed — and less stops for gasoline mean those 
precious moments saved that make new speed records possible 

The same Vacu-matic that helped Bob McKenzie catahlifh this apred 
record and gave him such fine gas savin gi is now avail able for all 
car trtftiEn. It is positively j.momatio — simple to install — ineapen* 
five— -aad pays for itself many tiioes over in gas savings 

amSt^tiM * • Nothing Like Itt 

VKU-matic is ew/ire f y di^trent i It operates on the super- 
charge principle by automatically adding a charge of extra 
oxygen, drawn free from the outer air, into the heart of the 
gas mixture. It is entirely AUTOMATIC and allows the 
motor to “breathe^* at the correct time^ opening and doring 
automatically as required. No idl- 
ing troubles — no carburetor adjust- 
ments necessary^ It is so simple it 
will amaze you — so practical it wilt 
save you many dollars on gas Costs. 

Fits All Cars 

VACU-MATIC li cxinstnjcted of six 
parlz, ifeKmhlvd ami fused Into one unit, 
coTfcciJy sdjiistfd and tt^id tff tht 
t^o^thinx to rvsulalc, Euily 
allachcd in ten minutn. 

TIm VACU-MATIG Co« Wsowstasa, Wis.. 



Agents and 

Salastaas 

VACU-MATIC uflttt 

■ splendid opporlunlty 
fur unusual »aliti and 
pf^tL Valuable tern- 
tories now being »*- 
lignciL Check and mail 
mupon. 



Guaraiitsctl Oas Savlnf s 

VACU-MATIC must prove itself on every car* It u 
guaranteed to give worth w'hile gas savings, quicker pick-up 
and more power, or it costs you nothing, "On my V-8 
Ford it works miracles”, says Ralph Fields, James Seeley 
-^"On an International Truck on a round trip to Clcvc- 
Jandt 385 miles, it saved 19 gallons of gas," A. V. Grove 
— ^"On the Buick it show'cd 5 miles mare per gallon.’* F. 
S, Peck — 'T average 22 milts per gal. on my Plymouth, 
an increase of 7 miles, for a saving of $15,00 a month, or 
$180.00 a year/* Wm. Lyons-^'' Averaged 25 miles on a 
gaL with a Model A Ford at 40 miles per hour/' 

Free DetaUa 

You ow'e It to yourself to know all about this remarkable 
discovery. Mail the coupon below, Sturt Saving giis with 
VACU-MATIC and enjoy a new driving thrill I Therc’i 
no obligation — so get the fads now 1 W rite today I 



p ^ — PREE OPFER COVPON - - - 

’ THS VACU-MATIC COMPANY 
I 7tU'2Ja W. Siaic St. AVauvvatHs, Wit. 

I Oenttemeo: Pkatr send me full parriculart CDnoerning the 
* Vatu-tnatk and details uf your Free OSer, Tbit qf counc 
I doq nut obligate ide in any ivay 



J Name ,, 
I Addncfl 




.......,,.........,,.,,,,,.,,4. State,,,,.,, 

Q Impn Lf laluBtMl la ulllna proficMltlign, 



I 

t 

I 

I 

I 

f 



TVficn lyHflrtfli fo aducrffsers please fnentfoft PAjiuFtir 3/ecAo?tipfl 
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^jeann in 

-anjefeL^ 




Tnlkin 4 r fiictiiTW offer rxrcllent ofj“ 
]M)rluJiiUFA Mi tniiiicd eK|ffirtH. Com- 
plete eou™? at NnticiiLal Soli4o]« 
quail He-B you to tiercpt ji^itione in 
total cKl Nowoal equJpnjeni to 
Jearb with. 






HaitTO Tral-Lacriptjon ReeardioR ie 
iL ftLBeinniinH pror»fi[Dn. The 
field of oppurtuiiiiy for tmiiiQtl 
bicti jfl ui4lutiit>»l. At National 
you receive the moet 
coiiii>leUi inttrucliion on ricw(»t 
tquiptnenl- ExxieT{Bnet!d inalToc- 
torv. Students learn on aatue 
rnnint'tebl uoeil in largent traU' 
jh'ription etudiqo. 






All of tlie aeieiK'e of BOutnl ia haeod 
oil ILVDIO. Natioual Sohoala' 
ebUfw of iTiiininjt embodiea nJl 
divlBiotin of Itadib^ inoludiinK Tele- 
vitinn in it« lateat deydopmeotv 
CraduaicH ore qtmtified for Radio 
eb|;uieeriiiR. borne, auto and cpni' 
niercial rtulio repairing^ and Broad-' 

riLKiibR. Eiwy ^'Bhob-and-Btudio" 
nraeticD melhbrlB. No dry text 
bobkn. Students uetually ojicmte 
Diir 'Own Radio ahd Televiai'on 
eq^uipnient. You dou^t need nd- 
vuEie^d edtication. Nntiooal'a 
tmibinR ntethcHls teadi you tbe 
prcctiral 



QtlAlinr FOR GOOD JOBS IN FEW MONTHS 

NeTiobJil tmlniiig is iboruuKb. Finoal equJprnebi lu Anier- 
itA. f'roven mcthorla. Wlmii you Kraduaie you can cotb- 
jimDd. jobfl that asBure future auvcGK. 

EARN ROOM AND BOARD WHILE LEARNING 

We iiAEEEBL atiidebla to obiain part'tinjA Jabs while Inam- 
ina. For limited itTne ne u'ill aJlaw roaeli railroad rare lo 
L,A. Beml eaupon for Catidug. — 



NATIONAL 

SCHOOLS 

LOS ANOELES 

Mort* than 30^0Cl^l Graduates. 
^^tablWbcd Ifin' 






UltSlB 




NATIONAL SCHOOLS=. 

Dept, P\rH-l2r40'nn S^Flyueruu Hh. Los Angel tnij Calif. 



Name, 

Add ri'itn 

[ Lily. Slate. 



Age. 




l Thnrv'p Om. rPM-lnjUtMi and 
I ntane^ iTICOmE Aliead f'Or y«u mak- 

Ins dai-rlcn PuriTlturv, £nnk. Endj). V|f I 
Alh f- 1 d n p r Hpldcnfr 

J'lmiiupR Bncl ItUTUlreai *f li«- 
ml Hriuna novcUtm — ' w I 1 

LiuLfin livf: nkiHSFJt, w* n«w^[ir«n^iit- 

y3 Uie Anasl itcvn I nfnnnnt for lllw OtrtiLbtB mnLil 

mnkuT, nur wmpl>Pt« IniilriK-Lluiui U'U vnu 

E<nm jr>FO»ekirE' Oi Um raiuHnaLlnr 

tiK' nf tiiia nurvaiaua diicawryp vou quhiJLJiy 
IruJM ytnir Awn t»ufeJnBBn llLinUrKtB nf 

matnnwrs tar j-fULir ncrvrlty crcAUanB, 



W* Teach Tnj Huw Ts Mah# TAUT STEWAAT! 

Own iMelda with Llauid Llv* aubba-r 
Cut Beau 1 1 fu I HDVflltlan FF«>ri 
PCaatar^ bamant. Liquid Marble, ate. 

Tharv'a Om. raM-lnjUtMi 



vou quhiJLliy 
liLindmtB dc 

rr ITADTINO OFFEftl r>u^[«a4t»u4l*araurPtiEEcnLriiGR 

1 1 4 I flW I IPMJ urrcil . In tuilliJii Mnid ?i|*Lina- For ai>itk tLutknc 
■iii4i, vhd ai r*iT !1 |4ie CcB nf LiqFII) live IIDDBEIIL, iwfltintdi wltli ThEK MDl^ 
tRNlSVEV 11^0 VIDDEL IvoIiH in IocIuiLhI. Hc#<v raluMM V aat 

STEWART’S STUDIO lij? r!*fa. 



'^KNEE ACTION* 

for\our BICYCLE 




Float over oobble stonw with 
lUSQ Pactord nmihjtbnefls. f^oJJ 
DVcrcarb atones wltb taanlly ajar. 

Ride tniles rarthar otid I'aster WitiH 
out Rettl»|t iirmi, Anylroily ™o 
altaeh knee: ACTLOX quint- 
ly to BJiy mahe of Bli* Ql 
■cyelo In two tnlnutes with 
A wrnbeh. Notb tnc to wtbt 
otiloffftt out of order, Pat- 
■aN ninJjt-il fiiC !-»•<« a liIrLimh. Be knit b j»<ut Iowb, 
B»tD no MORETI— Ru.lnip.^krmnl l«f jrwiT KSKb 
AVf T om bhI faiMnif lin^ Kay pojiJUia H. 
rtliw fr» wiBlp iP>i|PBT cm ripHfTPrr-- ll Jf'|l#aiti.-i| 
in 1!t dPT*. rr-IUTB and "ts’II rr.rwnrl J^nkir ijciIUz, W» 
an EK OrlAila bb 1iv> laMt* BdlJor 

JlnRuluk 

*ACH.ARO Him AOTHIH -CO., Daal. JuHn 
4 30B Matbirrs Ai*. CImIrmIL 'O hI* 



COHPiETE 




rralj 



^ajk. 

rfyphffs, ftc 



METAL AllTS CO.,INC.,f AaCftV RBCH£lTln,N ¥, 



FREE 



BARGAIN CATALOG 

IBOOKS 



mOOOIw«h*Dfiill pub- 1 
IEal)«n Jlatod in our dM ' 

AnmuJ BariTBin Catahv nf S2D rtairnF, Old-tfme favorttdi 
— lateaf'best Beliefs." Keferance Fiction Jovenitfl, Hia- 
tory. SckiRrindH ele. SupplTinr BchwIaHCojlefleeJiliraricB 
and thousands of indEvluoat centozneTS. Ssiij pestPaad 
loday for Ottr n»w 1fl3T EataloC, '^BarCblnl la BoahSi'* 

THE BOOK SUPPLY COMPKMV, Dept. 131 

SM-We WMt Md>n» Et„ CKIeqs, llllMll 




«^/Pocket Radio 




Opsnlas Wlthaue Tubaa, Battalias 
«r Electric Cann*ctf4ttl 

^ hi«*lfci ■=p4ir'r i-u|iii fli* 

r ihw, M'W MODEL 
(!■■, M «l>i ■'U in attJ 
BpeAtirT iiiaci m ibanrila l*“-iH[]a 1 
I Vt'nin i p ei Mirl i*(wtrre |3I uaMi-u* wrth 
biaau'iIuJ cJi'wttuu: Itajiaa In. Mt- uill— 

— M t’CI r <; H KAT Eh I 



I flii 

y, Rfbae rtdi: 
iftJ L' AL. lUinMl 

HTlta lUiciunrl 



'fntiiia fwfyah 

■L'rtaca IPl^T* V, 
.iLTKlinii] Ut- ua* In 



liLejh.ii|M. ‘Jll 



*~AI L- r| bJV J c. JL UlMlrf mD> 

„ dhlovr— ‘TIN nrrtFPj Vu aT-rsLalR Ui uL 

niw NKW TYPE wni3irn rertdSiH 

hjTiettJirr d«ifji-l:jaT 3 IlEL¥ S'twtl 

tR imafltwrl Rjnli riira a Dhl wiii4i>. Tillin' 
„ ^ _ „bh.iid, aoUCE -lid A ril PM VK mOrl 

obT A TOT, ImE HR inviin] praelji'a.l tidii- — n -fni> 

I di'licL I Iv. a n jnHP" i fT *ar* Oftiviei n eav? rdJ Imutifiil cdbir* 
ItLll’KUT ■C'Cj\li'UETEHiliJ)r fa ■Uit-n Viil li Inkjj-r^ j,||.ici Ij,- 
W-r:!'. Ilftesa, tivilur, I* lird. HU jL|r)fr4rli. Iia 

Bie; tm. 1'AKES.ftNLT A HKrOND TO I I’iM'NKT— w .d-wr 
TlJR l>a BA i Jftr" Ei] OWi'^Xr.hE--^™^ tepiirt 



eu ijT Racrr'm J 11 U 

. llOCf.A>:JJR or BAI JBFZEL] — mnBJ I 

4h AU, fARia or' THE lA'rifLLDI TJI^E AHE 



a.^(~r4fl t'Mfj uijB i-lL^ ifi V bh^etr Ihti — ■lin'd uT njiap hue 
rHl-rtK4iiF">nl AT STI (’WTP C-ii m iwhJ! 1:',^ ASTIJKE— ^rvaarliflil 
BtriI rnila il.W— p^aiin i.-f >-i ij rSil. D.. tkih 

Chwhl, WE fAT Pi:i*4TAOE. GUARAKTUIlD. A nA* Hmi— 
thIch. Tiifvlan BrdMH «ilih 

TINVIONE RADIO CO, 



DcpLP- 1 5 p Kaanityr Ntbr. 
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KNOWLEDGE 
THAT HAS 
ENDURED WITH THE 
PYRAMIDS 

A SECRET METHOD 
THE MASTERY OF 



FOR 

LIFE 



W HENCE came the knowledge that built the PyTamids 
and the mighty Temples of the Pharaohs? Civihia' 
tion began In the Nile Valley centtiries ago^ Where 
did its first builders acquire their astounding wisdom that 
started man on his upward cUmb? Beginning with naught 
they overcame nature’s forces and gave the world its first 
sciences and arts- Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 
that produced such characters as Amenhotep IV, Leonardo da 
Vinci, Isaac Newton, and a host of others? 

Today it h known that they' discovered and Learned to inter- 
pret certain S^cW Methods for the development of their inner 
power of mind. They learned to command the inner forces 
within their owm beings, and to master life. This secret art of 
living has been preserved and handed down throughout the 
ages. Today it rs extended to those w'ho dare to use its pro- 
found principles to meet and solve the problems of life In 
these complex times. 

This Sealed Book — FREE 

Has life brought you tJiat personal satisfaction, the sense of achieve- 
ment and happiness that you desite? If not, it is youi duty tu yaur^ 
seif to karri about this catiunaJ mtthud of applying natural Jaws for 
the master^' of life. To the thoughtful person it ii obvious that every- 
one cannot be entrusted with an Intimate knowledge of the mysteries of 
life, for everyone is not capable of properly using it. but if you are 
one of those possessed of a tme desire to forge ahead and wish to make 
use of the subtJe infiuences of life, the Rosicrudans (not a reJigious or- 
ganlzatiun) will send you A Sealed Book of eiiplanation without obli- 
gation. This Sealed Bonk tells how you, in the privacy of your own 
home, without interference with your perscsnal affairs or manner of liv- 
ing, may receive these secret teachings. Not weird or strange practices, 
but a rational application of the basic law's of life. Use the coupon, 
and obtain your complimentary copy. 

The ROSICRUCIANS 

SAN JOSE CALIFORNIA 




AJiEXHOTEP IV 

FOVM3ER llF tdVhT'S 
UVSTimV SCHOOLS 



Use this 
coupon for 

FREE 

copy of book 

SCRIBE: H. F. D. 

The Rosicrucians 
Sati Jasc, California 

Pleaac iietid free co|p>' of Bealcd Qcnk, 

wtiich I ehnti read ns dirrctM. 

X A M £ 

ADDRESS 

CITV 



TTften lyrlffiif/ fo ndrerfi^era ftlcme meufion Popuftir Mechanics 
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JUST OUT! 



PPB 

1g* 






If you aro ln%*rHl*d in 

ttiB cfHiatruQtlpoi oiKTAlngil 
p.nd malntantncv q 1 nmtvm 
anahiiAt, MM will 
want thitt AAvw frm*lr 
of proctiiiiBl, uHful Inforon^ 
tf-an. 

’^AgoEL^ft DIEEEL EH* 
ftfHC HAHUAU^ with Quci> 
I'Ont and AnawBFA *nplatna 
In •■mplA, ennui Ml- tuifiuagn 
th* Fkihdjm«ntBl P I * ■ • I 
Frinciplti PpAi'Al'in'd Pfin^ 
cipl«-»>-Eni]1 IM Itnrtina — AlF 
SM-FtEng vnlwi^Fm'l Bprav 
Vol-wOI -■ — Jnint Aotf Eiilinuat 
VAlvOf — Vr 3«« Timing— E mu 
P kirtvp^ALWi lnj*«gen Com^ 
qrkfHn— •EtarlEog Air C4n1- 
proaupB — lH:;nvRngirtg A i t 
bmpmuor* ^ PJ|l;eni» ■ n d 
Pilian ■ihga — CylioifOFt — 
LobricntJan— CHli-ng EvAlxmi 
— Fiitl Oil— Tl»i Enginn In- 
d ita'Mr' — 4«vf mOFR — Ipiginp 
AnveraEns — hml-PicMl En-- 
gEiHR — High Epi«d DIOUl Bo- 
glfinf — Antwnra pn Opdri.l.i □»— HorM 
Powor CalcvUlioni, 

Tb« ElluRkratlona antf tnatf nrn nJenr 
nd «BBr to urid*FRtBnd, AIF 4*lHJlf >rn 
iRinty broopht outj Thin book Tl Of 
j* to angiiniMn, Dp«ra.lora. IrtodOFiH fi/iA nil 
who d f- P I r« A, Icnpwlndgn nf thn DEtotl ♦fl-g I r>*. 

ftaxlhln, with qilt 



A hRndinmo bnnii, 

IHO pag^t— iiruathOthd- 

!l«nd for fr*» DLti*l ladder todwT 



‘ *S SO 

" ' ' P1f«b4 mil A 5WIW of AUtil-3>'S Dll-SEt ENGINE / 

UANUAt^ ir ■Atldlaclary , 1 wUl rnmll *3 on lu 

ufp att-lvil, othprcvlBia ] wll] nplum t±iB bnak^ 



COUPON 



Nanw >. . . i r . 



AddrbBB ^ . . . + ^ 



-Dceupnllon 



WORK FOR THE 




GOVERNMENT 



START 

$1200 to $2100 YRAR 



MEN— WOMEN 



Franklin Institute 

/ DvpI. SXBZ 

/ ROCHESTER, N. Y. 



Fil« Clerk* 

PMtolflc* CI«rk£-CAiTleR 
CuftoffTi Inspector* 

Stenair*ph*n-CI>rk* 

Muny 1 S 3 T ^ 

Appointments / cli:n*ge, Il&t nf 

CCT READY # ^ 

IMMEDIATELY ^ Send FREE 32 -page 

csm man Education lKX)k describing solarics. vaea- 

Mail 

Coupon y 
TODAY— / 

SURE / 

/ 

/ 

/ Address. . . » * . 



‘ ^ tions^ hours, %vork. etc. ^eU me 
y how to get one of these jobs. 



Nfirtie. 




STEP UP TO BETTER JOBS AND BIGGER 
PAY WITH GOOD PRACTICAL BOOKS 

Thausands of otbero havo found «xlm cmTi between the paBcnof 
the selected, j>r*ctica1 bouka listed below, Mnke these books your 
^idefl tw~ffuidefl td better jobs — bigger jjby— extm iiioeey. 



Ain CONDlTlONtNC 

Live Field ; OreAt 

Future. ......... .HiEO 

AUTO EKCVCLOPEDIA 

Tba FatOoUH Dyke'S 

LbiMt l-^Kion IC.DD 

114-V, GENERATORS 
From Old Auto 

UiilUi .S1.A9 

RIRD HOUSES 

Build to Sell; Eft.i]r 

UddRiui ....... . .SL.tO 

■ OAT ROOK 
Power. SbiL Rowing. 

rAildlePItIM ,S3.I« 

■ OT mechanic 
H imdredK Things Boya 

Cah Mftke,. . sr.lfl 

■ UILT-IN FURNITURE 
Tahe Ordtra. Make 

Moni^E S2.5fl 

CARPENTRT, PRACTICAL 
Cfimplete ^^o paneH. 

lijSn EiHtioii..,...)i.Pii 
CHEMISTRY. 

PltACTlCAL 
MaJis Huhdredii 
Thlnfs Linlly Une. ,13^011 
D I ESE A N D BOO H 

2Cewl Lflteflt Lnfoi^ 

motion SS.H 

electroplatihg 
^ fo(]era Brwjtlce Idh 
cludlBff Nickel. EInc. 
C^mmm auil Chm- 

mlum . . . . S2.3;S 

FURNACE heating, 
WAftM>AlR 
Every ea&entlsJ eov- 
ered. .“ifW ];iAgeii...S3TQA 
V-B FORDS 
A|PQ '"A" and "B” 
Iifnilela. All N0WL.Sl,5D 
FORMULAS 
10,000 Money Mnk- 

ing S4.Q0 

FRCO INDUSTRY 
IfeW] Rblise and Bell. 

PmTItFit .$3.QB 

FURNITURE MAKING 
Toola, Matotiala, De- 

Bl/nH $2.50 

HYPNOTISM 
Row to BneolUO 

uti Exijcrt 52. ke 

LATHE WORK (Matan 
llrlUioR. ThrcadluE. -St-BO 
LOCOMOTIVE 
Folding Clinrt Bliows 
Ell Vartrt. St.BO 
LOG CABINS 

Flaay Plbnn; llUkld lor 
Pmni. VEiuel...,. . 52.$fl 
MATHEMATICS 
EbfV Omde lor the 

PrartiraJ Man 51. 5d 

MECHANICAL DRAWING 
Learrt Druftlng; ClrKid 
Balarlei>i. . ......... Sl.OEi 

METAL PRODUCTS, 
FINISHING 

JuBt Out SL5 D 



MONEY MAKING IDEAS 

1000 WflVD to Make 

11(100 la.sfl 

MOTOR CAR TRAILERS 
Howto Huild. 

OIL HEATING 
HANDBOOK 
Juirt Out 51-5 B 

plumbing 

aoa F*Cld 13TerT 
Homenwe^ Should 
Know ............ il,55 

poultry 

Breeding, Manage- 
ment. Proiwt VoiLT 
ProAtgl.,.,, . , -52.H 
TEST GDUD"-PLATINUM 
IdBntlfy — Buy — Boll. 

By C. M. Fnle....I1.50 
PROSPECTORS' 
HANDBOOK 
How to Mine, Ap- 

pndiqe. PqtiJp Jl.OB 

RADIO SERVICING 
Pruflt by KoowLiiif 
CoBta, KlUka. £te.l54.*a 
REFRIGERATION 
Klectrfe. Ti&ai. He & 
iJervIcoFsp^,.., .SA.00 
REWINDING ELECTRIC 
MOTORS 
FtaettondJ BtiH. 

Value I .S2.sa 

SHIP MODEL 
Nntire Tent, PainoiM 
"Soverelffn" of 103751-04 
SHOP NOTES LIBRARY 
5 Vn!. aOD(l Wonderful 
Bbi>p Id^ ....... S2.SI 

STAMP ALBUM 

Modimi, -UDUPaaes.. .51,40 
STEEL SflUARE 
How to Figure AnglA 
n( Rollora, lUrold, 

Etd. St-dft 

TELEVISION 

New! B<iuk of 

the HnUr,... 53,6Q 

TOYS 

Ff»r AmuMinient or 
From. (Saleable De- 

Itigtu.. .^ Sl.SQ 

UPHOLSTERY 

Alwayu a Big Market. 

Start OwnBU:9UieE!iH.SZ.1lB 

WELDING ENCYCLO- 
PEDIA 

Covera all kinds weld- 
Ldb thnmugbly .... SS,4t 
WIRING 

A ptiruvod Ewnomy 
\telheda for Hnm4i. 

HuLlriinpiK fZ,5« 

WOOD TURNING 
WixHii, Triolii. Metb- 
Pracilcfll 

Teanber .... Sl.SB 

WRIGHT ENGINE 
Chart nf ''tVblHwlnd"; 

All Foru , 51.44 



SEND NO MONEY! 



Cheek the booka wnntod dU the 
above list. Tear cut and moil 
with yciUT name and address. 
When rofttman handa you th* books pay him priee and a few 
eenta pdBinge. flo U. S. and powesetone only.) If remittance » 
sent with order add lO centa per book extra tor postage. Send 
^cetaRip for pogtoge and oak for catalog uf other boaka. 

POPULAR MECHANICS PRESS 



Ro«m 1216A 



ZOO Ent Ontario StrHt 



ChluCOi 



When U7riffn.7 tiumfidu Pop H-Jnr 
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WIleI » UiriJI wheb fott nbr your 
fine tunr the Verjf SrMt mek im A 
P^A Th«n potml^Htr < . . »d- 
EuLritiff fHiriidfl, BiMid timei, a giori- 
out futuTv. Try « nrw model P-A 
Sbjc*p Tj^umpett Tro mbo nct CLadnet a 1 
your ](ke] mmic store, or write fsr 
bpautifulljt iltuBtrated booki Finest 
Initrumenti st suLuloAly low prim. 
Euy terma. Write today sare. 1 Z 45 
FREE PAN-AMERICAN BAND I HfT, A CASE CO, 

BOOK 1203 P-A HuiMina, elkhart, indiaha 




Gel nid ol Eleticb ONtertiefl, 



uciT Infer 



•% 



leretifce^ 



lew Ha4hti' 

F« OAly. 

Tudq out etrouE locaJ 
flalionn , . . lune in 
1,06 An^lcEi, Canada, 
Mexico ] IncreAJin eeledlr- 
lly — cut out nutle. dJwtor- 
tlon, interferenee. wllh ainuzinR' m^w 
AI>li-A-TCimH Ui^ no exlm eurreut, 
fils nny radio^ elect rlc or balltry, works 
DU liiNide or fiUlBtdf* nerlnl, all ii'r],veB. 
GDAHANTFED! UPf- 5 days, Tf niU 
delL{;hte<l. miirn wlthlJi inilAyxfk-Dm datceihip- 
ped and your money w LlJ be rerundtd Ini^timUy | 
R-E ENGINEERS, Hwtoii 



h>T>d n* iiMMrl 
Lra 

D 4 TW. JueL Brnil ' 
rLarnc- and ad- 

ilrEJia im pn«t- 

rsrdr I'BywMrt- 
min only SI . 00 ; 
I'lufe IfW cnnlA 
iivAue* cm diS 
[jTEry. I? D n d I 
yntiT imd^r td- 
flg[ ^1 

0. RLGiidiusfi, O. 
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TAMMERER 

Write lor our Free Liti of ethical ichoeU 
that Eorrect rtamnierlnt- 

$TAMmCirCR3* GUILD 
a*0 tremnTl lU-bha HL DOeTON, HUkSi- 





E£C0M£ A VEUDtNG MACfffN£ OPERATOR/ 



t own a "ohalE" of le pe&nui auddhewlns jtuin vending ma- 
chfnofl , Large, steady prunts,AS peupTe ecu peanuts end chew 
guen dally, Start with *IM. writ* I 



I D. ROBBINS 

IllSlP QsKalb A*e. 



for details today t 

CO. 

BRCOHLVN, N,T, 



LEARN CARTOONING 



by the method that iias developed hundreds eu tuuMi fuIJij. 

cuart uj iCHi yuur ability. 



Send 



name, adibrnes amJ alio lor tree 
Tha l^rnton SchB«l„ ITIE NbIIviuI Bldg, 



Cloveland, Ohla 



M*fcn EbicrH rpriit*y u m, 1 >)lNT]CXAN'. 

**“' Dhd^il ** 1 )'=^. hr*! TfflXiOti*. 

pay, gTk. laTitii. TnnJn^FItF.B- A*l r*U 4 o€ P. 

.. L tcnoK s K^tnAiiciL ocirrmiT, in V, ti n,. M. r, c. 






1HAKE GLAZED CONCRETE PRODUCTS 

flanutiful. i^lared, ilAard. euurj'era poTury made Iroiti nod 
and ewneot wiiliu-ut mvldv- or eoiily to^la Td^i.n^vellMa, waH 
cluinr. wBiatnruoEjnK. No m^rii^nro m-od^. hEnory piali- 
ina einpIri'yiitRtit. IOd forb'.iotlql, cnlornlKie. detAdn. 

NATIONAL POTTERIES CO., 13 Wbh ISth Slmt 

Rirarn 11 Mlnnc^pDlil, Minn, 




»Nwv svppiy co^ 





BarfiBlnn — Army, SpwtGciodi, Pin-i 
■rmi, Clorhei, Shoei^ cm. Send lOcfor' 

Dcw oitaloif, BO be rcdcEmc4 on hni; ordBr 
Army A Navy Supply C4., 4TT2 Laiter SL, Rtehmpnd, Vi. 



Make Money at Home / 



EJSHIWHIS Ln yDur rellar or efaed- KxclUilVe 
□ew procfdfl. Piaget, better, nvl^ker eropa- More 
znaney for ymil Ewnnitt tin dWiiAd. We buy 
Muahrooms. Wil1i 1w Fin Bnfc. 

Amincan MuthrcaiH InduiEln Lid.., D«||, WK TcriSla, QPU 









Learn Radio 

Television 

Are you satisfied with the money you are now 
Tuaking? With the success and future of your JobT Id 
yuur field over-crowded? Don't go Lo sleep while dee- 
tiny is shaping new careerH. new fortunes in the great 
held of RADIO and TELEVISION, 

Learn by Actualr Practical Training in a 
Leading Radio-Television Station 

Radio Station WaXBY^ and Television Broad casting 
Btetjon W&XAL, owned and operated by Fir-it National 
Television, Inc., are the practical laboratories where 
you aeiu^liv put into practice what you learn ifl elaaa 
rooms. YOU LEARN BY DOING! Think what It means 
to yoot The most elaborate and complete hroadeasting 
stations at your disposal. This practical experience is 
absolutely vital to rapid progress, and La the thorough 
and advanced knowl^ge necessary to win SUCCESS- 

Bif Money end Ready Jebi Await Televiwen £ep«r1t 

Unllmiili-d opEwrlunltEps in thin new, CKpandinE praf^non 
avcnil Blurt, flpurutnivr, tralnt-cb men . . . nivn whi) UFARN 
NOW, , men with viBUirt to t+el in on the CJDUnd tldnir whtn 
ihc fimfrisBion 13 vftWttc and unrrnwdcd. VdU know (h-e piilh 
nl Ihij. You know ihal TELEV'ISION is aJrtady ■ rralily noJ 
is jutii W'oiUn^r drvBlopnicnt Qf nuin-powcr wtirh Lt will 
the mtion with Its murvclB. 

MLIt MDITKI mUtlRS FOB >.t. BOV’t IICEHE 

Ctur “t™ i n i njf on Ihc rah' " Fguell tie* you In neib Bmonthj for 
3 U. S'. OovBiTiJncnt LicB'HJip (Finl Clai^l at ntiiiil 
mumcusl. [>ur (lew prof iiwlyilluitlniUMl 
' 4£-pa['e KKI^I^ hook, "''I'iirturat 6H the 
^ Air"', give* ycit complete information 
I ^ You cvwe it to yourseJr nod your fittn 
U ikr lo tnveitig^te, Pon'l wdk« up a year 
from n»w and find your frictidt moklFi|(. 
bl(i! money in fuaeiiuiing KidiB-TcIniilH 
careerE . . . while (fov have ttood *1111 ! 

ACT MOW* $cod ihe coupon lodayt 

FIIIT lUnOUL TLLEf IStOH CO., Inc. 

TrtMiK DhniBlO* K4W* Vm. Ho, 

'"•MirSaiJpw 

L MEL Pfb>., gftHBsl Tdnhiii*, Hs. 
bgL i-11. rttm A U|ta ■vldtot Kihm filf. U*. 

Ruah my Free copy of "Fjcturai on Lhc Air" doM^tihlnx oP' 
pg|-tanLtlBa in TelBh-iiion. J am 1? yean old, or older. 

N»rm: 



Or 






‘rr 






'V 






EtiU. 



TTJicn writin*/ /jh flac mcnfioti Poj>wffir Jl/ecJianics 
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f KM'T T»l^ KfILLfcllD 



■HtUUtJ, BiLL — 

tUCKE SPtOMENi 
^ ^tru*tLv uow 

W !■ ^ AUVC/ j 



^ DOuB^^D K/ py^ FE^OM 

" AMD 



HLiPJTiKlQ i*4.q> 

HAVE M*Ot V — -__ 

* 0 -*^ ALBtADV^^^O TiDUTJUHtD THHS 
MooiyTifaG ■5I F&f sSAiiF vouftseiLC? % 
TWPkHiL'i it 0 H.L^ 1 ^OL^R.Pt^l \jyOK^ 
POCI OTHtlt y 6 ft£AT. I M SOIMQ TU ' 
H HUf4TE.ii%. jr i 5TjtRT LEAlUtfiMti tAilO€«- 
lW 7 !«=^.rfft--Hjrfll AOHT HQ'Hf f-^ 



tEACH^OU^® MOUNT BIRDS 



/ (Zftg£eA6^/ 

co/rt £m^fv ^ 






L Vttj A ^HAMt TQ T>iaO'jY 
AVw*V QCKUjOUS PUJMAAE 

in QfflNQ TD WHITE TO T\ 1 E H wH 
^ TAIilDECr^P' AW LEMU 4 
TC HCHJPtT A W 






TBQqn\t 4 



t VE 4 v KAV* rr 6 THE- GRAMtJ' 
CST hobbv irs The wqrud. 
OOMt UP AhO 

4 EE MV Ctw. r"^ J IB 



Qr*fet run An if P refi t < l3cfVr1.Coupon fn^r mirreUrti 

FrH DddIl, iL lrtllii Atl ahmit EAilfifimr — tio^ rrm rMt iuh* 

1(1 hsTB N’nutJ^un.Biid lucJiiBPmfl BiDlJtllHfaf bk'iM And 
1 jL?i^ — rtiMUnl Ti^ (-Ihm. 

nn>, fe4Ul^l|i, ru>u|lA, 

HTVIliH ~ tljrtiy ftsLrtrtt--. 
IjUfubo Nol wpfmiTVf WKirirfl^ 



Mdntvuid I 

AHlmtli-. ifmwii I miT 



rlld'^ma 



XIk> Mount i^mm- in ■int'^nwDa^ 
rdin fmCAg mUi ]autu«<n(U(Lailn_ii;n 



fT 4 m frucA. IRMi puqLm. 

^n»t 4 *vl| BtAltfKt, W> 
bUfJ l«ID HuJeRlT bF M 

BIG PROFITS! £sr ' 



Ltv^iLi 
, M»|' 
RTFuTari 



nIU MatVeJonA biialfiamfuBAnit C HdP 04 i<. 

pq}a.na tlniB lr> CasHr 

* Ti ' ‘ ' ■ 



_ jdijfB 'rAi hi]«nnT iriirn Blnit ta 
Tbh LMrtli*!', Tab Fin* Fim uvd iPAkB ihiirin In I it srsrfi . 
«». Wl vpu flBnuhrt* CKrom* |>#f'^riA r^- 

Wwij*ii- S(>D,CIVtl bIui 1 < 1 !L» rdili^i^B ttd* T 4 ll 4 lil 4 Kbuiilr jV-A 
nffiu- T*Uoij|-li»*rrAl<w»Fr«* *fMb» HrPd fnf eoT?T Ta* 

dvr, In A feT» fTP-kl ™n cm 1 neb jutlm N*W Tt«* •“ 

Cssh In ijnimlm snil *i»m| unm, lw>r TTwo TbAI- .-*T 

drmlF Dn-tMlFJ™f iltiS Ift- 

frntkfitnr (>l in" Fr*n Booki, RiKn 
Tinir nRiTiAt ttAl* AQl, Ud FhIC 
BOOH la taUtm. b«Bd UV 9 6 a[?P<ui Tti 



FHlF 

'od»r 






NtirthwBBl«nt Schcial of Ta&ld^mi]|> 
3379 Elwdcd Blilffp, Ooialu, Neb. 



OT'TT' 



y?" 



el 



oPS! 



hv» »»<rf tttm 



riBTilliiRkra: ^Pl 



msl hv 



Iwullldt BXillUIllE 



il«nuT« 



pA# 



AddtamM „ 



. Afft 



CO 

Q- 









Jlnl Fdf- 

FIIBC 

r^dtiaJM 



ITAUAN ACCORDIONS 



or ALL TYPE*, Hund-madr, 

best quality. Buy ditecl from 
Our factory lUid aave ftatfo* 
fact ton RiinrnntBENl Tfjied tnuni- 
caI jiutmtncutA taken La tradp. 
TREK aocordtan |p«noti*. 
ITALIAN ACCORDION CO. 

m m. Pfl 4 % Au. a«*Ei 



JOBS FOR THOUSANDS 



New opportimEtlca apeo» CbIIh arc lucreaHiiuz for 
men trenail In DraHtngt Atr Candltlonrng, 
Ll*c|r|cl A}r. H«iitJnBj Englnttiins or R*dlu« 

Chouffd your publtSenTl you have C. J*. C. lnJi> 

liiff. I'tTEC hDjp to ]olt whim readPi Nn lltnA lo 

a loHp — Hturt tninl riff fin w. B. H. DeKree nr Bharicr 
H]IU!l«*l. # 1 rif lirntr, nf crcrf'i'rrf. Erfuiilj^itst card 
for jyj Dff, "Blue BdOli." Mailed FREE, 

CHICAGO TECHNICAL COLLEGE 

R 79 T»ch Bldi., lU East 2 «tN St. Chiucop IlL 





SoKLil LACOBumrTUnll 
S«crot af Eaird Heat 

fli&iit ftir i^i 9 rA [LBriFTr iH^ 

riTiNtinpfVfir^ 

1 ['I 

r r|t- r;!' hlC r ^ ^ PR UlSTH liifllPrs. 

.-iii ' tier ALj ^y^ 



Buy this NEW 

I Af^n Oll-Burnlitv 

LHUU HEATER 



bdhrBTi BB maiibiLE unaiml 

-tvf hBBL pu I|UlKLEr 4 H 4 lU 

U«B» Btn»ll.l It] 'J'pftluBIMtc'U* 
iKMUbie (*iiB>T{(j^ ilriTewHi mUl 
In. B ](i 4 Ty Rw^ib jnitff hohIT 
*u 4 ™mtti 1.1 p-eu.L|t, 

ar Ourh*ni . kqj- p> IktI 

It ■ I hkl f.^nu>iiB LVCD !>iinu'r 
tlul dim HI HainB prkiui{ 4 E 
himFr Bivd ftr 1 ! rmiw i> 
LA CO fuFiucB iid-humen IborHMJ' 
hauBcL Ckli-orriT BtoDi cjJ hH.t 
riiiBi l'Wi‘M*hMd ihL ll>eli'rerR nil 



IrilP llyl IPCbL. Biiiie tr*a(«d uj) 
[uibnirly 



tllB f hilTIBiJr 

L Lari Hi 

t bB iibIj *ti>TB on lli'r 



t lllHj 



ttaBjItdl— db-livT/i 1 »;IHW b,u^ 
mI lu-Bt — vipiularlii lor urcd 
faBRifl, itufe. Hid. 

Ckifi, Auuiiixiib 
i toJrl idvill hfL ll UtapaJEfiin mtHi 
I-IiF p 4 #-, P"Fi '4 fiR".^ 
BBin^LdBVJ ciKl^t-lHJMrlRf "IWl 
IMnd^nTiB ■■ ■tPu’.l IiffTiJiimf-. 



Ciyf] LACO ik lb* 

■Mltl IVwhI fluBlitr R«(idi 

ISnlvr J.*Tii fim buj' I Tim 
lw»flU"r ImTuTP .'ll'TTT 

iIL rrmhmd npraica in tiakiw 
uiibL 



UfUlTFI ^ 1 ^ npr ol BJiB 

nKJlEJ biml+ jnir^ pluiliiifc 
Tull doliJl^ Ejw iTidBi, ^pi| 
If O W| 



LACO OIL BURNER CO., 

112c ilnion St„ Griswold, Iowa 

155 

I KICT 

I nil 

Ttt!«LteMtfu|» n,nr b ibap Cba 



Ill'll^ |!^ 4 ibb nib. 

T^doutil 




A< 4 l 



Nllt * r'rvkl ll ir l 

l-n:-|i in 1 f-iali 

i ■■"■!, J,r., I ‘P If pir,. » 1 'JJ J|i liif I 

4Uh gimrii-iP^I rvBrillld 

r 1 I i,M | ! IJ ^OlS fOU (HP P(tnitiL t*kJ[ CiTillllil-. 

UIB iliPl^l ihdMLl JMLJ.L nlul *v*rv 

'■•L «hm.wM inTiif*t, *ilAl- 

. -H ^ xJ- WM ^lt tooBihd iRi dapipTHivF 

urF In' 'kna& Out mph^ d.lrffTqB]B nikk" H ikBpA* Iff 
jiQoir p|fi, 

TWO TOHI KIT fSt.iTV fvJiirnr- >— llD«k 
ALl^CLKTAfC tira lithB h oum» dzimBl m-i. b ■! 

C^Tmaldtip I^Ll 

II^EJ l-ii?iid:kC‘ir. ..wJu.blr«I afi4 ■‘Uni 15. 

f liM Wshil Fp. TU1|. 'i; l*«tB 



AMNB 4 UB l.«li«(*iwffuB, TO P>r.Ak» ti., 0 «pl.Pv 1 J||. 



GO INTO BUSINESS 

frciTn v^r ‘hame. Butp or bIUmv. 

ITALEii^JiiTr httptAf OBEISltSt 
■FHi h(M«P lUirnSvKncf ppanitfl «wry 



10 D% PRQF 1 T 1 

nrIL TtflW Bud Ubc^ ClUlhlrLir 41 >Wt fmin rnur Han 
llpderKlt b]I muLpetJ litNl. EAHV 
Uu rpTTiLBpi pi-YfryUi Ln 4 T vltil 4 h(Kiv rpiu h(M«P lUirnSl^# pranifl «wry 
dav In UiP Ka hIUhi; PhtBirlence iiticcuary. Write at dn» for 

Iiur mif MnnBlf CAUiltfH— B FlfEEl 
IL!quldB.tf«n iterchiPdlpa Cu^ 



A 90 I. 41 rd Al., DepL b.lt, Chiddg*p HI. 



f rOM. DtCKmuiHRRRy a 
WILL BE WORLC/HtCfL YOU! 



WHATTA LIFE— you have the gas 

nadoo attcmdancir the waiEruseit Range men, laKi^ 
er*. r^iilroad mro, at si matter of fact, every Tom, 
Dtdc Hk U^rry teLLiiig your iiocy and everybody j 
interested. It^i really rtm ! And da you collect prof. 
iuM — wc ineaD Moiteft Your nelperF ate wdi 

g Hi'd too— but not by you — »'e take care of cbac, 
i#f/er ftfTh* fQr ttri infftesting btg jitC’ttty plan io- 
daj — right ww w lo you will bt firsts 

K & S SALES CO. 

EMdL-.|C Rawmwooil Av*., C4i1cAto 



ifirHfinrT uieiiflaH PojjitJrti* .Ifce/injifcj 
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/ Can Give YOU Special 
Advantages 

Diesers a.niazinj|^ growth j, the coiuitlpsH op- 
pirtunitieB being created for thoMe 
to t^kc thpiUi, l>eckDii YOU. 

Come to the Pticilic Northwest* It is the 
■"hot spot” of Diesel activity and a center of 
Diesel employment probably imecmdU^d by 
an 3 '' other Diesel center in the world, TTicit is 
w'here the Adcox School is locatcKl- 

For 27 the Adcox S<rhool has been 

supply ing the needs of cmployerH in the Pacific 
Northwest and throughout the United States. 
It has a high' reputation for competenl, 
thoroughly-trained Diesel Experts. Leading 
eduoutionul authorities recomnicnd it a* one of 
the Buest practind trade st:hoolB in the world. 

Increase YOUR chanccB of making all the 
W'onderful things they say about Diesel (flme 
true. Get the kind of training demandcsl by 
employers. Be bucked by n Bchool of rtaitch- 
lesa reputation among Diesel employers 
throughout America. Attend Adcox. 



Let Me Tell YOU How 

Read my hic, 40 -pim^ Dii^l BtHuk tuid tlfl- 

cide for ycnirwiir It'a FRliE for tint njikiiiK. Htfore yoii 
pii-Jt a I>iF^I icltool you owt it to yourwR to «nd ‘■Hov 
Id Ch uoflc n Dieoel RchcK]!'^ in thia book. 

fk*nii for it and learn how' buTkdrerla of Aileos KTftdiifttea 
liave reached big-pay job*. Meet, nol one or two, but 
jjiort than a urore of them face to fare in the of ihii 
revealing, grippfag iHxik af opportunity, 

Study in the nlcaJ cljnaute of the Pacific North went 
nioiii Ouiucroua outdoor rematiDoa Hurh oji liEdiiiim himt- 
Lnt'j. hiking, ftigtit'Oeeing, mountain ^liinbiTtK. nwininiinjc 
other thvdllrjCt heulUtful diverBiona, Kam boiud alid 
rocmi while learning. 

Adrog ifl n conservative Sehool that invitefl bemjduh, 
ambltioo^ OieKl'-ioioTied tuen to tuke advutitage of the 
ootRLandingly eunL-eBaful Adeox way to hLg-pay jobti in 
D1qh>L .Send thia cou^wn and full detaiia will be maitied 
you abBolutcIy ^withoLit oblieution. 



DIESEL FREE 



Mr, Adcox, PrerldenC 
L. L., Adcox Trade SebooL 
Porttaad, OrvRoii. 

W'lthout oblLgatlon. nlnOBc Beod FREE 
UlE IMdicI IkKtk No. IHF, 

Nnn] n 

Aildnss 

Town, aiatc 



HOME STUDY COURSES 



Hnin».flludF CmnD^ Indliir ta Dflfnvi Xq Arli jtiJ BfbpHMi fV'rldt.Tl 

' CbcBiJfltrjE ItuiIbAB uid Ctiimwtew; Lav; TliButi^vj " ~ 

■inM-rl^n Blwi i. ii H i. t* i« Aitalapqp Tr^'lmj Anpiaiiiln^: Ad-^nOhinf; - 
intnl.; PuUiU ktHay Miiwi. Laq T«mi, 



Ctiimwtew; Lav: TIiM^vj A 



■ttriiliqrB I Eb- 
MIu MUU.IB* 



McKlnh'*'''R‘OMC vxlt UiilrerBlty, 434T ClBrindi^n Aio., Chicago 




Orf«n ymJ collefg education majortng in BvloUDfi 

Four car tmiraes looiUng t-q H,9, Pcrtchs In AH'nnautIcal £n- 
fflncerititf, I’tofeBakaiial Fllulit. Aviation OpBratlonB, A vloUtpn Mcch^ 
anlcfl, luoocre olrpatt. 14 buddlnii, 33 in fju;u|tF. fi,(}00,O[M} 
miiee fiJstat traiQina, icafi fiiooea. 4s6 motnia repBjrtd a^rcDtiilL 
In ihopa. CraULLiic* vfltti all icadlme avtatlou eampaolis [>onnl- 
torlM^ coteterfa on Flcu, Wlnierterm Jm. 4. ratatnq. Write 
lotk YFAR RECIfiTBAR DEPT. PH-IJ 

¥ g-jH.it PARK S AIRP ORT, i AST ST, LOUIS. ILL. 

MAN IN EACH TOWN 

Renectma, Mirren, etc., by late method, Flxperlenca unuercoBary 
Free iMirtlculon and pnohi. Write todAy. 



CUN METAL CO,, 



Av*. Mp 



Dwcoihujllt* 




AGENTS GOLD LETTERS 

For Store Fronta and Offloe Wlndova Anyooe can put 
drem on. Free Bam plea, UbanU Oder to g^encrol acenta. 
METALLIC LETTER CO., 43 j N. Clark 8 t,. C Sfe * bd 

I rtnjicAM*c UE>i«JC«»dlae,Dper^ 
ettu. Vaudeville Aeta. 

Minettxla, Coinedy 
Wf Siuta>, UokeHip UnedB. 

caaaiot Free 

T,^|^wafmaOo.«» S.WabHhpD«|rt,«p Chleac* 





CASH 



for you evary weak 
raiatnir ttOVAL aqunb 
baby birde. Ordete waltlni 
for hundred* el theu- 
aa nd*, Fjdiy to ralivc. Y ou flet your motiflT 
tor them wben oflTy ^5 day* aid. Send J-et. 
Up atomp for panjcaUn and picture bonk. 
Write ^fr eOMPANV. S3I Haward IL, 
Malraa*. MaBaacbuiatla. Itctfer osy book. 




hswff D 1 E!IW htw IfflIlilSf iBJWiy HKSfASy Lsjaf 

• V ^ ^ ^ ^ 

hicnoc BiurnA fMii ItaaTi. flaPEA ™nDii 

Ofiocn iteTOrr kfliicinr feimn' hantitf riannrT iHRin 



Recovery lia? befrunl Tho mantha ohEad oTc udmiitGd with Blinilfl' 
canoe and expectation. Wlmt will you dn to get Ibo Jump no (be 
other fcilon'? 

Tbonfianda dI mcQ Lioed 



Know Electricity as Experts 

Know It— and Get an Expert’s Pay ! 



The Croft Library of 
Practical Electricity 

fbi Chdl Lflrr>rr k « eorinplvlv iGfqLrir>l [E Ip im iiT^ln — an 

tirei roan of ■librl.aHi'm niKrtPucr — nn wnh pi Li bi VEEmLJv deal. |i ip piunitd Tnrn 
buw tn Bvrir wiLb ELh UbiI cf iiuiLhp»dnl ChIj jem vist. a'rittvn pn. ihn ibp 
buiBMP fPH puUp' mtdirilwH-ri Ft, r't pv WHiaA. ifi IhnmBfJi, thqt It ii llvp culit* 
ol B4,lKia btahLr pLlil •Ubv'PrP. t, Ei?[E. r4tl tiii iTiltUli 

jxiy DBcdi l«i 1 0.7^ ^.Ippat dii^iitpp. pmrrmtnn. miunqutwm, 

rij^olta iwThtbopni*, dipEritvElw, vriE«B» — vli^rlcpl mPHliloqiT cF mir — L 

wlflnl for Uih.1 nod pem^pt — wdriai <rl fLqipIvpd fauUfLbi(i — ijndrrPTtiqrp Jiod m.inipipai 
Dumiuliria Iq iti flicrv rt*— lh» VMrit EtnHimd Bip^licdi nf U|kl- 
kia— BbJ JiPtiiP ie«dU. lo Bd > (^tnnkiic juK Ekib iitlBiitkiK It. 

HmNlii.kii. 

Nfo money down — easy payments 

Fill hi- *T»d ihp Dipinna »T|»nhid »rwl ■■p ■■Til ■"«!! yaii mtlr" at ¥n|“ 
'laB'q Fiv 1-qn d>ji' Fin LiPmtnpEhm. Wv WLv bTI Eh? nih — i"nl '■p>U>I 4 u 4 Ij 

I F ]Ti)u dKidr l4 tiqp boohj.. Mod tl.JH Id in d»Ti. Md Cnt Mn-rw* *4 Ui* k 

iJUD B Butiih. BibiI LIm MJUipciD KOW iiid m tbi- bouki iitr roitfMiL 

I FREE YXAM 7 iVirf 70 N^ 

I MeC RAW- HILL. BOOK CO.. 311 W. 42 nd SLf Haw Tark j 

1 ^ & 1 ld M fvt in dppv‘ ln« n^mhuiiliaB thP CMft of yfutlcM Etutrlellj, I 

If p*tW>Bl«fT I vQJ HDd ran It JH La tCdiri nwl ISr.40 TiHiBt.h.lV unlit prn qi| ■ 
I lECJa li jmCJ n piiL VDDtid, I dIQ niurb tfai- buQti p«t|in4d. TTa lium I 
H pnBia i ti i m i in l. arM t*4 fiH bi *M iWMj. ■ 

I jfbtfa I 

I EOH 4 itiLriii I 

Caijiad8ti.il,.,., r- + .- t 

I Tup^lkn 

^ Mum# dI 4'.7iimBj . , , ---- -,., 
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Wear the WEIL BELT lor 
10 days at our cxfKnse t 

OU will lippa&i' mAtvy jincliei 

^ ilimmcr at once and in 10 
if yoUr wai«t Hn« i> not 3 Inchea 
amaJJcr it will cciat you. nothiTi|i 
^'1 j-aduced If inchca"' , , * wrH«« 
Cto. Bailey, Iba.,” writM 

W. T. Anderpon ■ » + Hundrvdi 
of similar 

If you do nat 

REDUCE Your WAIST 
A 3 INCHES in 10 DAYS 

k * * t Ufiti noMt you nothing- 

^ ; TlfEMASSAGE-ilKEJimDNDQE^m 

^ , You tail! bf C'D m dial rly !;□ nv ferti bif 

n ti 111 nT4i4aDe-llkr anion D«ntlv 
petvlKtEntly allnindtrt Tii w|lh 
niavil Qlvei an erect, Stb- 

BMploUc cnrriaao , , , lupporu ab- 
domiintil walle , tacpi di|l*4- 
tnre arpiani in place . , - grcatlr 
InCrtaiu ebdurapn, ' 

Fal dUdantffn your hpalfh, |n- J 

V iurth(fl CniofUliEt know the Etia^ 

■ gpj- el tp1 lecuniUlatJunE. So don't H 

■ ^lll iny lOdgor ^ ^ , At^ TCDAYlS 



SEND fOR 10 DAY FREE TRIAL OFFER 



rUE WBL COHPANV. tlifC.. »lt BILL ST.. NEW HAVEN. CONN. 

Genlltfntn : Send me FACE, your lllurtrated Icldir dm^ifaini The 
Well &elt tni full dfrtaEli tf your 10 DAY FREE TRIAL OFFER. 

N alP'f' ■.■-■■■■■. + - m m - i i ..■■i.i 

Aridrci-s . , ^ ^ . . . . . . ^ ^ ^ ^ ^ ^ ^ ^ ^ - ^ ^ ^ ^ ^ . 

City State . 

(7 h ttiMpen uf- lend natHt ami pddrair an jvnnu pomearii 




Banish Boredom <•. Earn Extra IVIoney 
START TO PLAY VERY FIRST DAY 



Pit"ture the loy of plciyinj; ^ pnpppy fdartrat. U^ejirny wait* 
mullov olil favoritd on the XyltiriinLa. No re&HDn wliy you 
dhcmlJn^tt XvlorimlHi in enalyaf of iiutninient^ Lo play anil 
yot Ihv mMl Bpciutai^lar. In conelant demiutci by on;licitr.raAp 
radin atatioiu. at 1od|pe omtin^B and pnjtiae. hlarVcIouU 
opfXMrlunity to iiinreRee populurily, make bis spare-tlino 
money. No bothenioiue pra'Ctiti# or pserriHn. With Prun dnay 
Itdftons you aetunlly Start to Flay Very Flr^C Day. 

BlC FREE BOOK tcllfi all about Deafinn Unr, liberal trinl 
offer El nil eany paymelita. ^nd i^Oopun tutLiy fur yuiir frna nOpy. 



1. C. Deaddn. lac.^ l>i:|it. +4S.4', 1774 Berteau Are.. Clilca»i> 
Rend mr. witbout otrilKaLicD. full details of l^roe Trial ofTer and 
cu.-4]r-£hAy luent t^ian ou thu iXicuimi. 



NomiLi. 



Addreas 

TV7ccn ujviHnjj inenfion Popular Jfecfiontc* 



JVetr JOBS FOR THOUSANDS 



Culln are kncTOBiFiLiiir, flonri draltsmen ara 
AcArn'. Qet ready nmi' for a real taoncY’ 
tnakLiig apportunlfy In DmfiinR. Sqhdforuur 

TRIAL LESSON 

!n DRAFTING 

Prair ut nur rirk ^ that you cau leOrn 
Draftihi; at bonre in ajiurc fiine. SjtOiu 
trainiiitt aa tciven in uur Chicimo dcIiooI. 
Sw juRt how you Pftn prepure cniinkly for 
One uF thmn nm jnbn. Valuable drawimi 
outfit and table Euntiafacdour ntudcnta; nljki 
free help to j«nciire job. 

Send pont^ard today for FREE LE5SON+ 

CHICAGO TECHNICAL COLLEGE 

lt2Q7 Tnh Blda.. Ua E«* 2ath E2.. ChlE.ge. III. 

If .... wtr^- I . ^ If fM»tr braOf'fh 

jIlp ! L'lifjiM " 1 ..,, ^''I'eLlfOhnL eiHtfu'cTu ar 

r.-E HkP ail] pa,.' ".'nuf *n*," 





Fiill r^Ayv ilirl7 ] 

UCC’ AMC E2TII? 

itiia ItUkr Arr^e^firlir'jl Eiiip. 

1 4a iniichluei S L AS.Oil em. 

WbflilB a] I mtir.rla aiii1 isIIIili 

otrap ti|..:K‘i( Jirv.-3 i L i nj{'>i In 

I alitiirl iiwCaIi atari Tisl' iibl 3=rF. 

Mri€tr>i:. rwUjr ■tii4ij')>>>Lrr*il, .^p. 

Eti^ AtiUihU»tl?s2 TiNit Lnl2iirntca<iiii', 
iii'telili' mi i:;tiVUin. 

FMPn iiO-V aoCHET. Himnl? 

II I ti1 UnU ipr ajO V<^U ngfrii 






> Full Size B^Fessionai 

WELDER 



H-..Ntn oFi.[^ Ivwt pi0iiri3ii»f H(: liiriir 

ta Uw. ir.*^ r,‘i i<i'.fH eir Infill CuLitru!:;. Any- 
ul'# can ir-i' 1 -aplJy. ITliEI liinlnii'liratii In 
cludLsI. AMAZlHa DCTAELl FUtttE 

fHir katiinnlJriiuil rin'L« alwFii't Al4t!l<'‘'' 
Arc Welilirr ;..i Tyfl.:fr- liM'fisil'iiEg P».' 
A«*aaitr Iff : 

eOHHOH WEALTH li.re. COHiP. 

3TS3 Ihwctirniint Av*. 

Dapt. ai-ll Ctacinrmti, Obifl 




lO^alhousand! 



WorltJ's Lowest Priced 



Ik 



Forma to cast Lend Said Jem, IndJanag Trap* 
fKirSg IKuntenig Wild and Farnt Anlmnle* 
3J9 dlffiFTcnt fnrnu to select rrom. Every 
form i^tiurdctteed to east perfect Hflurcs. 
Send Jk: sfnEnp for llliLatmted cAulogue. 

HENRy C. SCHIEROCE Spsncti Rd, GHENTgN.Y* 




lilcJiiB Innrau I'lnullrr ETiIltf. BrnilfiFLiMiT hlaatn*. 
.^U i4*iiU fur >c;irf ur in frtU* fAr It Uiiiiillii 
trial Acent^ vanln'I. Aviriian Paultry JDvrnal 
$a. Glarh fitr»t ChlEai*, lllinaiL 



miPAmmis^ 

k 0«i ihii diadv MlaJiqjE ul tEnm-qiAlp nnidpti. n{ 

A ^vLar Ctnut, V Ut|u fia» T*Hrvtea Cmli. 

J qaliua qui^EP. ikma Ifio pa oDiBk fw r?tii «3u. 

^ aw niuiCDC<.aaifl«^Tft4H„NrfMiiiL.ifHihta 




RAISE RABBITS FOR US 



^Al 



W1 •AY TW UA TO *»-PO bach. ALpO «lT VOU 
iH TOUCH WITH HAHKBTB mClITWHBIIB. 

II Ilt>lrtttvf! IUW4 anflnJiaii^.atii'1 capi cf Ifaa AMEIHCAH 
■tagrlilT VAlfHBlf anal w<‘riL1i li uunct ballalia abu P'ing' 
rMM-nF ■" •wrlrKM af Afa«?ic* wha caa- 

Uiwmalr buj- all rMwta dfluad no n, An f^w la qanla. A<li|rii*i 
OUTDQOf) ■JfirSitPn:l*t CO., mi mAift Ska H«l«a Aart. SLa. 

BUCHSTEtN*S FIBRE LIMB 

is soouiiiif to youf iturap— 
aCrnns, roo)^ nest, llolit. Esiiy 
pSymentB. BnOtf lor nil dr^ 
ifirmltliB. AReaU WUUed. 

O. BUCHKTEIN CO- 

4«a4 iar CaiaiM Taaai 1101]! kn., Si^, MIRlLiraLJl. ItLiHf 
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Increase Your 

Earning Power 

Apply time »ntj Isbor^eavidg tdirks to yciw work. 
Your ufedubcy will hooo. ba »>eogiiji«d Aud you will b« 
Lu libo for ikil van remeat. 

II you do biaohino ebop work of any kindT Hlvcct-nietnl 
work, t^intinA, rarpentry, auto TEpoiribir^ farniiajt. roii- 
crete work, plumbibg, Glecitriral work, w^eldine^, buijiJibij- 
fflHM worki Hnberal repalrins, lool-Diakin^, poultry raii!- 
luff, ixiAfiODiy or home repair worki set this 

LIBRARY OF 2000 

TIME AND LABOR SAVING 
IDEAS for shopmen 
and handymen 




START 

$1260 to $2100 YEAR 



JUST OUT 










SHOP 

NOTES 

for 

1937 

357 Arricles 
703 Illustrations 
224 Pages 
Price 50c 
See partial list 
of 

contents below 



IncludJUB Ch« beW Imui! llluilratcd hIhiVo, tfavrp are 

Avc volumes In tijo f<hop Nutw Library u( 2000 rfWNlly on- 
deratood abort cuW Ps evecT-diir Jobs, 11 wc arc Juit a few 
uf Uie Buti]«u lahea from Uie laLtnL Inuet 



Alli«)ra. ClrDtrO]ilalla 4 Flv C h u« r EiV 

Wbh t.JUlug HfJ l|L AfU- 

Ik-lt IWBiter Frigll-f^Irkpi i- l4»dd*r 

SjFpalrtKi' G^ilid. KlhUitai 
IT-utuEH-tt liAnteb Fmi- I>v Furu^e 

l.i«r<i AIaiucI Km liiurirr 

^Ikkinc AErninfi 

i|*ktui ft1«Eki FiEnjilura- 

Eftriimi Vmtm Wiw^ir dU Iktbliiti 
ElHtrii M«*inr», H«ri‘fcp- P^citii 

inc " pry'll “ Matt 

XiM'itriL'iJ TbH W^rVjna W'Uh 

E3ri‘trfi|]la'EiiilNi<B-tl5i«^ FuHi’rjr. 

durtoo Nf'trmn 

Timllr Avlif Tmibr MiB«indfnig. AuJii^ OnBf< 

FIPH PuBtB, 



Bnrbcriv for UurTtB 
ll>K>n 

Bhii'ia IlntSai tlbil 
ftiilurjiitl AluniiiifLLiiB 
T'hirPbniyl yliir tlwvl^Tiju 
TkIb IjBiut VtUl Rc<t 
Tralln^', 

triKK Lut. I Sv-rd 
lldl-fprBqJ Tr[jK<4 f-Ai 

W'lndr^w DufiljivB^ Nnnl 
W'lniLcw ’'fWthflr” 

WlblEf iTtuiUii Aldi 
Wood Ldihs l.<Md fir 
JUrtal 1'ufiilni 
WwdB» a'>i'l 



Kacb TulutnB oontaltw aptimximatrir 400 artlclcfl and TOO 
niUfliratleiM and bM 200 or m^re tinges. Ttiid unrivaled library 
of flhup belEM may be Bflcur«d for n limited tlms anly. Alter 
tb« prearnt tnipply ol l»aola la e^aiutcd tbe oSer mu^ be 
wlibdmwii. 

mmmmmmmmmmmmmmMmrn* SOUtf NQ JHOIIOJ^ 

> POPUUAft MCGHANICS PRESS, S 

■ 219 C. Ontarla St., Ra«ni L2$C, Ghlc«i«r Ml. S 

■ Bend me, i« per rmir ufTcr, the T olio wine booki. I will pay « 
fl peatman pri.ee and email amount of postaye. My money will ! 
E be refunded if 1 am not sallened. (CbecA wbAi you waDLl E 

S n IStJ Shap Natn and Lath* Handbwk (Metal Work,» S 
£ In#}. Seth farptc^ > 

* □ Shap Netn LIkrery (5 *•!■,]' t3»$9. £ 

1 Name E 

m SiTcet and Kcl. ■ 

S Cllyw..*,,., .State. S 

■ a C, AppUai ta C^, S, and poMreitlGni Diily, If yau rgHcfA ■ 

E eliriahert, mMUaiue muil acednrpanLi nrder. S 



Men»Women 

Common Education Usually Sufficient 
Influence Not Needed 



city Mali CafTEarij City Poat Office Clffiu 

ClerkK itiid mrticrB timv grt the first y(?ar 

regubr and autcmiati<'idiv iticrcasc Si 00 a year to 
$2,100 and $2,300. Open to men — women IS tti 45. 

RallMray Poatel Clerlia 

Railway Postal Clerks get $1,000 the first year 
reiitihir, lieing paid on the first and fifteentii of each 
month, ($79,17 tiieh pay day.) Their ^ 
automfttieally increased yearly to $2,450, Advance 
may be bad to Chief Clerk at $2 JOO a year. ($112.50 
each jjay day,) Optm to tncUf 18 to 36. 

Cuitomf Impflctor 

Salary S2,100 lb fltart, ftltn 23 to 4.^. W'nrk mai»«l«d with 
F^ikJjiihiuK l>u($Kiucn and merdinnrliHe ^nteriujt the cauulry fruiu 
furnlKii jntrta corerinji trninA, rg«dhi mUomotjileii, oic. 

F|l« Cl*rl(— Clwii 

Open tip Melt — Wnnien 1 6 te IHJ. 

Enlrinir'o aitlttry 111^6(1 — S1440 Year, 

AppuintnteiaB nn rile Clcrkif ami Ckrki 
in the OepFirtnientij at W'oHhiti^tcm, D, C,, 
are nmde frutzt Uiia niiimiuatioa. 

C«t ReAdjr At One* 

Many other pn^itinnA. Eiperietie* 

1a itHUAlly urLrjerieQM.ry and politieol Ln- 
fliienre la tibt rjerinitteil. t.ret LIB fthow' 
you hou^ tu gut It Kuvermtiienl. job. 

Free Uit of P»ltiDns 

Fill nut thp fallonninfi coupon. Tctir It nfl and iimll it toiLiy 
— iimw', at oiiee, 

TIiih inve^itniont muy reauJt [u yuur Bettihif a bifr-pnld 
^over nment jab. 



FRANKLIN INSTmJTE, Dept. Sl7i, Roche*ier, N, Y. 

Gentlemen: Kush tu me, FRKE of eh ante, list nf ir, S, 
Government bifi; pay jaba. Send n^o FKFR a2^pase book 
deoerifaing aalaricsl, vociatione, houra, work, and full piLE-ticularB 
teJlxng how to get one of th»o Jobe. 




Name 



TVViCii ttrifin.f/ pfepae tnenfioK Penfuttir jTJfcAnnlcs 
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There’s Quicker, Biqqer 
MONEY For YOU-in 

POULTRY 



Earn $1,000 to $2,500 a Year or 
Have a Business of Your Own I 

Wbc'tlicr you wont a. Job at ffuud 
pay a ulithly prnfltablO' butiin^su 
or yoLir own— tlifr Poultry' iniluNtry 
ofTcm you moro tliui any ottier. 
Th(!n*'(! a AtortAfo ot jxmltJT 

— 4 Rbonaca of tralnml 



anil LMigB 
poultrymm, 
at hObic — to fill a 



['ll train 
II a 40' 

try— 'OT mI our KHKk f^tudaou* Etn- 



tparo Tima «r FutI Ttm« 

YOU CAM C»h-ln «IG 

No MiJ^Ctpr whrrt you lilye — 
rtty, town or uounttir — qF 
wltAt you du DOW, my 
liroyed mFtEiuilH will luauTfl 
i/anr uuooeaa ntfbt Erocu tbe 

• [TL h»l|* tntn 

flAMH la ui4 t-'f) 

AtHl, It ,1H| rHiK^ 1-ii ■kal't p-rUMf 
mwn. bii»|nn4«4 O »li"W JW li*i^ ta 
iikili* f tlnr InvMtBiDnT uvidtlT 

IHf livnr RutomBtlriJtr. WKkl I'n 
\titpr Env Ihruuul* of ntlifn — 

I CM de [i>r psH, 



p] oy mont t>opt . will hoi p youict one ( 
FREE Booh Shows thoWayto 
Btn iPajr end SIC Proflls 

Mall eoupon b^ow TOtiAY 
— for my mv NRW FUER 
[look. “IfowtoTtalPO Poultry 
fof Profit.'' My forty years 
of CEportenco aro youn. Tbr 
Poultry loduAtry 
iipei^ VOU+ Y otl beHl 

mjr iKHk. 0«'t It-^ Iq^ crl 

M liu ti* th* aro 

E^i.C'* *eL||p 4 [qf jgu la 
FOOLTHV. 




Mall NCnr Dor FUSE BooK 



MATIONAI. FDULTnr INSTITUTE, D«vl 14^ 

AiIaw$C«iiIVi N,T^ Alfa: Harrr H, Laman, Fm 

Hear Mf, Lamob: Semi mo your FitEE Hnot. "ffoiif to fiati? i 
Pauitrff fffT t'rnfit*' 1 want to ku«w tnorif about my oppor- ■ 
lujilty to iDnko SI. 00(1 to lidi.Aoil a year, MparD nr rull tlnie. ; 

■ 

-tune J ■ m ^ - .| + b + + + d ■ai--rgi'B r-i-xa Baxilx »*■ II !■ + ■( d I- + + 1 + + J 

■ 

• 

A Jilrowa ^ ^ , - r - - , - - - , , - x , - - x . x - - - x - - + , , . x ^ d ■ * 

«... 




Master Ihe Wonder s o 
Modern Chemistry ! 

Now dloeovorloftH myNtorlffi aod thTtih await you In oyacy V 
CliRMCilA>T t'liemlfttry i>utflt. Ttio nicw No. 6. abuwn above, 
bniwn you ftim arlontlnr «Kp«fimeptt< to ebPintutry, liiams blowtnc 
and th« chi«nUtry of natural roifonnwa, all of whitli are explalood 
tn th 4 MaimiilN til InulrurtLun and mi bo par formed wUtl tile liberal 
equipment of Bliemlcald ami apparatus tnaoet oontaUia Tbim are 
aUebt dHTefaut acta as lallowat— 

No. 1—144 CiptMfnanta Sl.DQ No. 5 — Shown Abav*. .SS.N 

Na. 1— Wood Cablnot., 2.M Hn. TH— T«lifa Cablnat T,Sk 
No. Ibriitinhri ceum. 1.50 No. 10— Labwralary Cah.lt.M 

N«. tE— U5.ee— La IwntOtT Cablnat H«d*lt— N«. 25— S35.ee 

A^fe (w CliE3UCaApT kr lt*lnR 1ft firtf EnwH# 
riqftt.orWH •ill OgrtH. fiinp |At>k.liL dim 

ftwrlpl nl pHm. 

PrlMH r« lOU Amalpir Btilmtiati i*h« luhitaLl llu 
oiiiiMK. E¥Frr''aiB' raa nnltc; Jiu4 vdA fi« rKv 
SfJpK* Mjiufy BoeJe mu* “H |A, 4dH| fer 

tlifl DiHk now— +i * Ml rfx»l 



rn 

$1000 

IMPRIZSS [ 



rail itilitmiaiina ou ‘'CJuunCpart'' and ■'iftclerHwC'raft'* outflta »m 
wltb every miueat for obo^ve boolr. 



XU reirtR CHiniClL CUMrm, Stll F»ipkI An., Hiiwilnni. Hwylwj. 



DIESEL 

THE 

New Power 



Tiii' wlinlp world sftnri'd at t|n' BmATinit iMrfarni j m ri* «if Min TViLisil 
Pou'i.ikI |[iii;liiuitij]i IL 1 :. ^-r'liloT EidLu. ll n]ii'n^ .1 iii'ii I't.i uf 
ijgWtr eMrltmrr- A^foplabici, >utumdbllps, HrriE IndunliLaE iilanCi 
laiy itonn Utlnii IUbhc DhanTlcHlsEy rmrliitlL phiLoea. 

It nivaOM a iu>w Mrfifi'^Aliuti. a nritf [tAib? for IliuUADttJs and thatl' 
rumilE Qt Qiifii. la^arn 1 > 1 «L'I open Man, tOtultUitLan 11 ml rci^'U' 
>4 MW. TJiai DiiT maji.l'Ciil quick tcfi^rmcv mi'lhml. Ftiul nul all yon 
oftpil to know tbroiUtb IhL^ri booki, "DiirSvl and Dlhet IllliTnal Com- 
bciatLon Knjilni'a''- — EO^E iIMh OtHTrallOn and Uiil b1 rUa lux' ' 
— "UIfbpI iJprfriv PlanlHj." Whlcb wi* Ri<bd fr«e (ar nxi m Ina t Eao. 
Till:* cauifalna[hDn> offpr briiifs y>[TU tb.o latHt and moat Buthpiltaliia 
informnUon ubtaliuble. (l^ar lllLiAtrit|Qn!i. 

3 BOOKS All SHIPPED FHEE 



for Fxamlnitlnr, Tiipn' ire nn utrlnyi io tbli ofTfr, If jrou n-olb 
want to BFt Into lUa moAt pranitAlna ^L^■w fi^Jd aj Mic Fc-murj'' — tlie 
UtpeI — iR'Cist up-to^tlBFi' — OKHl talki'M oT ptrifESRion. M-ml mp lliibit' 
br> 0 'k>c ail our smazilv! Irte iblplnant nlTi^r. Iteail tlipcu. i^aamini^ 
Ibiqu, tinE [hrm tn atiy way and tbpn if you bt-p not lold lOI)^ 
tiHnl Ibi'Hi bar-h bf our paivoso iind you won^L ema ehif opoI. 



aoi*r!«m T.»chnFcpl aoelnty, PapL O-O'IO, 

Of Her at anth atreet, Cnlatae, illIrtaFi. 

^■iiU mt Ihe :i VqIuicum on. pjvReE EOErUw*. llBued ahnee ftur Id days 
fIIKE vXnllilriaUrin. I Will T»iy few L'pnui eM[.>(reaR IhuL *luii'l ciw« 
rim * cVnt UlUoSi t keen ihlf Lifwihfl, In whkh map I BITTW m Wild 
ba.Oo ju t'O iSiiy* BiiLi uHjio b nicintb UTiMl Uts ‘*f 

uUlV OO.Urj In ualiii. 

N'cjlef If you hre-far you may qurul only UN. 00. caFh tff lUicilejr LXder 
Ljrciu HAi'c ai.Oili In rul] tkRjnnoiiU irut uv will kcmI iii« 5 linuka 
|ii‘e]ialil. We nitree In relurn your mMIvy If you arx hul Hllt^Oad 
and Fotum Uiom in 1(1 da^-a. 



NEnna - - ... 

Ad.lreHa 

CUy iluta .. H . 

Plaasft kt^h q 1«|li^r ElxJnp aae. oooujtBlion atul tlie kiatiie qnil 
adUraH of at lyaai otwr tiiHlneafl maa aa iroferyncB. 



■txi-kmetkt op niE owsEn.sittP. makaormest. cfRcrLATKiNH trc. 

HEQUIREIt BT TUE ACT OF f^OKOKFrt« tlF ^IkbcM 1. lasti. IVTukr 
jUackaaid MiCiiliia. [lahlUJia'd. Enaalkly nl Chk'iau. I1L, [in' OcUrfHr U lifSlk 
Shaky i4 lUbwh, C<nmk.y"or Cv4k. aa, 

miceh fell, a ib~liry suIJiD ia aed tor Itie Mala aad mlnly af'fmmid. (Mnuftally 



leiatvd If- If- Wiiuliur. J'e'.h. wkn. bavina brpe .Julr ixcim iKccrrtUai' Uk lav. rli pwa'p i-iid 
«ay* EtiaL lift I* Ih* FdOoT ^ tlLD Pciit^diir htsehaaira Alacaaina aad that Elii iq, 

Ift Ilia kftM nf IMi LftihftiMiH aad OftUcE. a Lrufl jCalBiaeak irf Ihv Bwqiiraliift. 

TOFal. ^Ip., nf ilift ft(iir»aftw iiuWIrtlifift for tJifl dare tlki^aa lo tJi* atunfft Tfthili^ rs. 
aiili>hd by Ch» Art AiMftM 1ft. litlkambuOkM ft] I, I'oMal LaHhamid Bendo- 

tliNU. prln^l loB Ihr txTxpH< of Lhla F,‘4nu ia- ftljlh FlTai. Thai th* hftlit«a ".ad addraam 

' ' I mi BBcef azqj Pitbdif bar. HiaHOfty 

^ . ._ £dt1'w, n. 11. WOvdMr, jr., dob 
MaaviBi- Eahw. L, It. Wronr. tin Eftat OrUft^ fb 
rr. WjIjIiS. “ _______ 



.Lnu. prUit'Fil loB Ihr txTxrw Lhla Fuftnu lo- ft-Oh -rit-ot 
uf t iift pqUiikir, Millar. inaDafEnq; niilDr, anjd bculBrai miBBcef azaj 
Marftaiik-i -Tiv, OkKI Ilut Otilarw Ak.. Cbh Ncii^ ILL £dl1'w.. H. 11. 

£ut Chikir^kf. uhUfti'^ - 

IIU ]lki>|ftiiift itaaaHF, tAJilli b. Bcmra. OftH Eait Dnku|a Hk._ I'HibftBj. Ilk 
Thik tft* oftiMt b: (b uwha.i| bv a toriKinMaaL |M PkatNi.aid luMh--- mart im 
■tahdNfl ^nd. nJhi- Jm rwptii»C"J j Ibi- EHimf i ilua ■ailiii mu * u aJ [br‘kli4u4n~> 4wHhL| 

-or bnuliia uar p"r 'rfth>- ^<r mor*.ol,k.it4al^ar"ou4)t iJ' ii-iKtr If. rift* hjr q. Hq-pora- 

tfna, Ifar rweioti and addra-Ma ei| k|ui I^tMuu 
firiii. rn-minnT. ar ift-hor oiiii»i*niftra.ta4 
ul fftrfa inflfKiaBl meiivlaar. -tiiv*- w rlfftn.l' 

OelirioBl., Ctilraaa.]ll. k^B. WinJ^SOeEAM . . 

Jr-, ±K] Eul Clnlaikf Ch-lcsaft, Itt TkLrtL. Tbai rhr Vonmi boodlkbUMK biixk- 
■aani, aad Mliir WcwiFi' hiiMiTa IknldEiift I cvBI la -nun irf iuftif .amftaftl 
of liMijai. mofl-ptfpii, nr qtlirrapi uiliraparaE (Tf arv-ihiiBr.nihatahr.l Kiruir, yuurlli. 
txii pa 
■Uy 

liprir 1 * 

.y b>.jdc 
rrUrl<hr 
_ . flniLj a 

riill bftirftbdce aad brllrf u to Ihr eiprseurtjiiiw«a aad enadihimw udrr •bkrfa aiuaL- 



I ..u,.., .F.IU-U.B. iM na'* wwT,*.,, lajr nHTywiw 

lift I^TMaftl mkrfw teiaM b« |jlrftft, M trmni< by a 
ratad ftftltcfttft. |ta earaa ktvi aafomaft. u ft*ll ar ilbw 
ynfnllftt' H'm’Lrayi Cnnlamy. SdO Eaat 
.MOaM rloB(,.f7Khpi^.ni.i JL^.Wliulur. 



'Xhak Iba tvii nininiillft n-rftt Mwyft. iJwbu Ui-a aaTTxa ad the ■iwDrrr. aE-nrkftnUiea 
afft) Mftiirlly Lcid'ift. Iftawy, naiabi not nrdlr *ba l|M M aE<wiAhnklaT» a-iul arnurfey LoMr-ri 
ft* tfic-r apprir uima tlift biaiaa Ibft cftRntftMi^ kill Mats la i:ap» ariirir Ihv *1 n-kkftMr*- 
D« aacuikLy b>.Jdcr npp 
IklurUry rrUrkhn. lar 



, ^ 

vr aacuikLy b>.Jdcr nppean api>n ttie bmlir n( 1 
.ry rrUrlihn. lar of iJia inlarl 

hriitta M chniLj ilpa khal Ibr wMlm iaarMiayli 
ruA bairtibd 
|iM>l>ra ui4 



tTift ri'XDPar Tnukoti tn ia any otbaf 
inlftTb ex rnr|Hni1-liin I'M wii-uiii aueh iROaLfta U 
iiTiantala rtairmrDlirmbnruiftanibii a 



udky Ltddari * bn da enl apiHW upine Elm bnnJE* irf tLn trunpaiiT' ft* 

traftiFia l'*44 atork aoil iftrurlilri !■ a nanariry oEbw Ikan ikai of a knaa Hda o 

tbal 



and khi» ftOiaaE ftaa pu» rftaiftft to Mb* 
tkHi baa aby btaroiik tUfftri yf tejUnxl 
krd 



uy Bftfi«T prnoiji, I ... 

.14 Ihr .Bill iLork, hriula, ix nibiir Wr ftdi fa* thaft 



ftxiirr, 

rlatfft^ Of rftfty"rn- 



BJ- Mh atakrd by hha. £1. -II. Wift'daiX Jr-u.Mi.tftrr^ am**, lo aad.auWtlkod Jja-r-rer ■« 
tlila =3rd iIbt cd SeptvmkO^ 11% J. QliAHA^ SnAary FtJilk. [My eftm^wHa 
Jiuir EA flUiJ 




■*** ift woqyarifori ift thia oH Llw Lftaftl Hftaa-jxa 
iftny tkai aftEla iftiLiimiE BftMBla and af*— ckra 
■T^la pniby linfileta, P«tal haft o«d nui 14 fl. 0 (tl 5 ^(RHK 
lu 3i RuacftMid y*i.ri. It li-aa D'lilitiap ia pwka pad. 
n-BFraoa^ Ji^k xfUa a corti today iriih ynor aan*a, 
pJdn*a fted fttftFk data falrtb aad yfta oiB ftftl r«U 
dalalii ftod n*rr [or yaur at* by kIutb bibU. tniuE*- 
aw ia Thai] 4 jcI urataEMly «hib niDi an In. 

Petttl LNf tnmrinB* Cont|tap 
D«^a ID-lli, 511 Fmh Ayna, How Y*rh \ 



TTJlien ttfrlfftij pTcasc mrnfffiH P6pulCtT IffWliaHitei 
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ROW ANYORE CAR LEARR 
TO PLAY MUSIC 
THIS QUICK EASY WAY 

New simplified home-study method ends gam- 
bling and guess-work — over students. 

One-third the cost of old way methods 




r '*S Biirp ririiiy tp di«rover how mtmy foUui 1inv« IciirtioJ to 
plfty ntHHic tiiin (^ujtk, cfifly wtiy — |>«>p]e wins you 

mijifttifcl hiul priictired for yuim cmfl apcni buR? niiiifl on 
iwraotuu icarliern' Imh. Y«t u|> to li short linto ARo they woru 
m the BtLOi^ poaition na you Are todAy, 

YoUn tbOk cau lanjrfl to plu^' rc&l music. And you voit't need n 
private loacLerf aithen lou'U learn oil by yDuneetf — right in 
yoiLT own hoinF. Atid bett of aU the roat i* only a AJUaII fraction 
of whAt it iiBed to M»t by old-fpshiotied uicUiodA- 

More thAb 700,000 have studied this U, S. Schpal qf Mtuir n-ny. 
It jj easy oe A-B-C, No nporinl lateiil la required^ — iio prevtoua 
niusifAl trainiiiR. You leurn to play from real nolee — thaEanto 
US those iiB«i by nccDitipl ished miuiiviime. Tike bent pert of it 

oil ia th&t it ia ao aiininfe — eo nymtAi 
cliettr^ — SO ewy to understiiid. ll'^a 
aLI rtRht before you Ln print And 

S icture^ Firet you Are fold how to 
o a tblJAg. Then mnirture ahowre 
you how to do in Then you aetu- 
ally do it youmelf and hear it. 

FREE Booklet and 
Demon&trntiorl Leasoii 

So that you may see for yourndr 
howfaiay, hnw ple^AJit ii is toieiurn 
by this modern^ aimpliCcd tnetl 4 od. 



LEARN TO PLAY 
BY NOTE 

Plano CuLmr 
Vlobn Saxophone 
Oman Mandolin 
'J'enor Banjo 
Hawaiian Cultur 
Plano Accordion 
Or Any Other 
Instrument 



the U. S. StJtooT of Music has prepjired an DIustrAled Bmklpl 
und typical I’lemonstration Leeaon which are jTjure fur the 
aekliig. They explain fully the principles of this rcmurkuble 
tnethnxl and hnw it enabim you to boi^aiiie a populnr musieijiU 
m u eurprisinRly sliurt Unm, at a cost of ohly a few ceola a day. 

If you uro really bctioiu about wantinR to icATP tnuelc — lieeome 
popular — send for thia Free Booklet and Free DernonBt ration 
1,«Miua. A cl now! liieini merits supplied w'hen neoilnh cash or 
credih Lh S. School of Music* 7T3 Bronawdek BuiEdinx, New 
York, K. \\ 

U. s. SnilOOL OF MUSIC 

712 Brunswick BLdft,| New York City 

Send me your umaiinR free bonk. You Con Master 

Music in Your Own IJnme/’' witli inspiririR ntewARe by Dr. 
Frank rrane: nlso Free f>eniou4tration Leoaon Abd partiruinrs 
of bur eiiay plau. 



Natne, **. * 
Addrcffii. . + 



Tbslmment 



IS 4 + 

Mavc you 
, * ,!natr.?. . . . 




Correspondence doursw In 

RADIO JElECIRIC&LfNCINEERINC 



SPCtilM. 

Oaly 

S 25 



I!L£CTIL|L'AL i:Na[^'CSLILEMl trwi« .mbpIpIp ilrc-^ 

irkM-l aniil^rr; Tniiftai. V-nry 

AAblO EN OT y EC fl [ N Li V(?r»' 3r:‘d^Fn ■rn-u™ hi r^«>. €**>-*•**- 

■ riri rtir'k 't'rpiBi r-nu Fi* br wupTnumm vu mijti [u|a' TirUliMii 



. ipsT 

OltUV 1ZA IVIETH'- brMirMl rti^Dipnl [iui. 

sJ ■rh'-^ MBJUlhM, 

Uf.'tat,s L.\tll>;LE:Jf!KO HCIiOOI, 



JOIi4 V I'T iiw cHjpdDf 



Ml e«. 17lA l_ii,L nln, 




jSntertAln lor utl nccukini^ ^id 11.00 for 



Frodncknir PrnsrAm ot M Trl^k i>tmw1rira with 
strurtlons. CataJox ol f ’haH Talk Eiupnliim FW- 

Oih 



■ ALDA ART »IIVICE, DtpL K 



WN- 



NO BOSS! SURE CASH! 

SILVERING MIRRORS 

Autoparta, nefleetors. Combination outfiL Writs 

SPRINKLE* Plater, U9, Marlon, Indiana 




H.C.LEWIS^ PY«i„ COYNE RADIO SCHOOL 

500 S* Pssdina StrsaL, 0ept.9fk1]T,ailcaeii* m* 

SnMl KiHlh* Ut 4 fu!lP. TBirtWH I CHI PV ( 4 T luvcounB on 
a«V psiFmtnt plan ■ttSr I 

Naipt 

AildrejS * , , * . , * * 

Tomrift 




FREE 

BDQKI 



START BACKYARD— GOOD POSSIBILITIES 

Pair of breeder! lays 10,000 rg|Zf>i yearly 1 FroR! sell up ta S^.OO per 
doEcnl Ckjmpare with other laveotock! 

Wfi BtJV of "eobbed ffo* legs" we are 

Tf V UUJ i developing (iTiE of the wrtrld% uni'est froR I 

murketB, CAnuod frog legn tmw un sale in most lobKi^ citieft. j 

flttrAl^tlVP Plltlirpf believe frog raiMng is out J 

HU I avil re ruiurci of Amemas most promising J 

new indLutrics. Get the facts today! Sec wbut others are A 

acttinJIy duing already I Our biRi. free illustrated book ^'"A jPi 

CAploins evcrylhing in detail. Bend for it JHi’ 



AMERICAN fRDG EANNING [D Deptlil -X WewDfleans.La. 















rliKBln^ IMid J 

AiqK|4l«*^ BimiU Ulci-tB 
'Epri'-t^^ Cl'S! 

.. li A 4 > Djii- 3 d< 7 t«f^ 



gin* nDiiEi^Pi 
Bi^'tKb pod QnnJ i^'rPi ere-. 
Frni^Pt E(i«inP' CqptJsinz. 
ftlMll, BtMl Hiod S4 f?I T* 






TOBs 



T lE N 

P vnt iJB II 



YOUR IDEAS 



Get this FREE Book 



flMAl,k IDEAS ARE VXRT VAL- 

E'Ali-[,E If Ji'ouf' IlLpjp im nc-w lmn'NiiI, n" 

cruiltdr liov •dibII uf jiqpjp^inpivB t>? FTPH^Ufp'^. 
yi3u -ilvnuld ulie iirotiitii la pHTTurF 

iHJtirHl- Wriln LciiEnFcJiHEnllr far ■. poxi'ir qJ 
MV XKW J RKK BOOK mnd mr "Itroanl af 
loi'cntLaoi" forin. ProEwt thfi futtuc 
from roMf idi'* hy ^curiikK > UaRpiJ 6l*tei 
Pkleat. Vaur Ernt alFj) i» H> fPimmuiii^E'AlO 
with b mrofHnEDl , RrciPtdml 
Kml [ounn ilu* OuetiEk*! lauifa jihoLLL J'ptpin!;iv 

without B tlElB|v‘. FREE BOOK 

piii'pip you thrad ylilpt Faria . . ^ tupw td prcp^ 
creit. diffrrudt kiiuJa nf iiali^EitflH imporEiJicB of 
uroiectiDn itiii mi|£-h minm, Al«i ir^j)l«lnjL my 
CdHMiriVMJ Pd>'rPjTrJ flijn.. 



El'ery eiiae tliAi cdtnni. futo my cidipn rerri-ra oty FERFKiXAfj 
AT^'EN^TION every ptrp of ihP' roBif U jriiu h-avv 

fpiilL ib li'diit invmtiap).. th^m tllkc'' rpiPfi fn uilncl I he Ihn-yrr who will 
PERSOVALIjV Fpprrarnl yoii hninm the UaJErd StAiH I’mtoqt 
a rajtkEtfT« 4 l I’lPtetit Aiibmey uiil a Eradiuito Encinrer ip 
whom you cwei fn-l llie utiunei. folihi hjiiI know that ho iriU ytmt 
evww hJ* PEHf*ONAh i,[iphFkib atid not turb Fi t«Tir to na BTalalUit 
or aubordlMto. J/dff Tkix Covt^m TODAVt 



■..EDWARD 

«CCI^TERE1> PAr 



FL AMERTV 

PNV ATXORNEV 



I TOe lFv1«rndUoHl Building WASHINGTON, D. C I 

I PIcAfc tenJ tmPKJiUEdly FKEE book jnJ FUford of InventiEin | 

^ Form. I 

r ■..■■ ■■ ■■ ■■■■ .... ■■■■■■■■■■Ii B 

J AddrtM j 

k_ — __________ 



E/ecfr/c 

jjjk * Arc WeWing 
i?evo/uffon/zes modern Industry 



If C dniti! ItiRti Ed lewrh Eieciric Arn WetdtDj AEUl 

U.d.JTiaTItllaaUrCrS,^ tnwrtlrwl mulrr Mima pn^ 

divrtknTj cuEidilimai in I he IwhorntoriM of the of 1-j mcinifrinc- 

^IcHfrrntii [romitti: Fcj np[]|iL'a.nra will Fh- Fiitly Irriim^ 

llUliJ Fudy lo IMJHI tiFii) tmt nod AaiLate^l. kb acicuriaE nmiiLiiytnfcil- 

ART prfttPfUa oni" ■•[ t|w outaiandinT iipponnrutics fur 

^ ri %p alhufy Eupoirkr ajiil fuiiirr luiii'nu. I^'rhlinc: La 

W F [ n f D TUDiilly. rpplirrrLtf laruft wbij mtxiral#- <lb#E- 

’’ 1-* U I k1 riMifa, iLEElH, jrrpwa. ll ta rfiriLuinuly 

U^d kb kLuembLIiLf rkiibiv. iKkliklR^ tirkliEPM, llfili'i tlt>l aifde] wOfL , ritl. 
Ko kindl lo ihfl atiplh'Annri <if wrliiinq In iniliiPiryp rntruuiiLy ifiK 
mliiJkty uid riMlur-inff maniifw^tarinr r«ii. 'fht^r** li « iIiM'idrd ihnrt= 
of pTOfwriy inn-nnl W'-Mwiit Hinpim>or», 'Terhcilisana. npU Vli"ntdkii4 
EairvtMwr*. Why be cranlrnt wklli nnlmary mirk, Fikt aai] miiN Jalps 
titad Fort bpy whiibi IJiM olUifl: lilike I'^U cab Iir-ri-iri-tnw a Itmilied StmtElblipl 
111 liVvltlLtiE ■ 

I L W A U K € € 

«f ENGINEERING 

^ ^tedrotethnm fcJ 

PM-13Ai BroodwBf & E+ Stalo, Mi I waukoe , Wib. 



JIFFYw^l.%5o LOOMS 



*Adiu«ta-BBr' 



with **AdJu«l 

afflhaQi. bed*iDr«wa«. OTmpcitri.rtc. At you 
25c direct iKrttpafd, CALCRAFT CORP,, D« 
£732 Calorado Blvd.* LOS ANGELES, 



B« Sm^Tt—WnTV your awn darEneott, 

•end 
L L, 



Ql. I>ed*ii)rtwfil. draper rto. At your dealer ‘s oraend 

Bp I 

CALIFORNIA 



4SA 



POPULAR HECHAIfICS ADVERTISING SECTION 



STRIPEYOUROWNCAR 



■ . . .. H ■pM will] M ROLl^t- 

BlUlI'k'. Vay cpuji nrp Ibr prSr* uE rif^ir 
■trlriN>p I'lii A|i.ik ^n.rn ninopy diHbi uibii' 



'. iirniH eaji -ptrJri 
fCkli't. " 
rtrlriti* I,.. 

Rjnii:L>lt]r_ kwulMil r4lpr Piid dpcwiMlitW 
Ur"™>p PDABiR] or VAFnJihi 



lu»> bp ufsd fumlttirp, itiodH^ 

ri«, &*« Dik-^ Ir-uer luilav wiU 

dinn;l. IVs^pauL 

MODCR^FT INDUSTRIES, Dept. PHJ, 2MS N, Nurba J^ie, CNiaCD, IlL 



inw , 



Nunc. 
City . . 



331 ^ In. Parfact S«al* 
Modal of tha 



QUEEN 



Eoby eanbtnjtuon WiMi Fwity c«rw« 4 , Hard Wood HuM, Turrird. Wood 
r*A.rlJi. SlinuiXHl Wciod DhIuh I'lbrw M<upf>ritrui;tiiiw+ LlrotKiaik HwvlkA, 
kVioehVAr Stplrwiiya Hmll r«.Ht meliilk P'lJll -SLw FUn. inLEIbrH, Ii]kil‘u4-- 
Ucinii — ovaryililnn to titilEii Mnl d»mrAi# # Ittnullflal ] .a a ml 
IR. Mwlrl + 

1'VfvBt af Dvnver, add AOc nxlrak 
Aril Tour Pealer. or Order Dln-ct 
Send tke loi' Catalinr Uodul Shiiia, flufTptljs-i , oic, 

Tha IDEAL CamiMkinri £« Wait 19th StraaL 



$5.00 

rintiiAkEl 



Haw Vaak 



PERSONAL ATTENTION 



El yt),... 



Learn 



Plan Ap Vifriina CafTi 9 t« 

Trumpat, Mandolin^ Guitar^ 

Ban jo.Orsaiii Accordion viiuwphon o^C lartnet 

£ASV METHOD “'nirw, fast way (fgr be^nneni. 

1 lAlr?fl you arcompliAhetl In aiuaxinjrJy itaart tme, SOQ.OHlC 
entlTU!iiaBtfe liiKlonta. L 4 W KmI j sasy tonni, ^aUalaotipq 
|[tial:umte«d. Frwa Catnlotf ttiyoa Toll detalla. 

NATIONAL ACAOEMV OF MUSIC 
Oapt:, 75H 1525 Eaat Slpd StratE, Chicago 

llm 

■kniB, 



. . UniwnX 

^iH>nmid Muk.rhJ., 

Qlf CV.'Pri liKEIw] ■flxwktn* fnir tOiWBlXj 
ii r«ui« C-iianda, ir/iinilHl £tj 4 uedif . 

LOOMIS ELECTRIC COFHPANV 
Jill H. Callfflfnta Ana. Chicago, IlL 



SOLVE THE MYSTEIIY 

OF WATCHES AND CLOCKS 

With iiur ktt at danulno waiclmiakn^B 
tOPle. "’Ckit h KK:'K It'amlnf wIlAt nLkJtm 
thk?!lll TUL'Kl" Hit ran altiO he UH#d by 
machlnlHtA Tnechanieg. i-Jcctrlctamt. trte. 
30 n pii*t|piid, DirttJhiiLirr., AnnkP irnd DebJifi wrli* 
ewrwwK OATCii co»>airr, pbju. c, f, d. hu^ hbl ui*w, hl. 



MORE MONEVH 
AMAZING '41 
INVENTION llP 

BIG EARNINGS QUICK! 
WITH HEW NONET MAKER! 

NFm'T Ea.iy way to iiiohu up lo LKM.OO n 
niOkllli, flkJI nr iiaff tJnno np n*-4|i fhpu'- 
Enit at thti patenlcdH mbnolaiu ibw In- 
Trnllaii. 

Hi kxpericRM N«dad. 9t>lh »tr to 
■ Inbtlne IjkfT hiarhi‘tL Nw you can nkRlUF 
re* 1 money wilb thkA eombtiiAf Ion. 
BLOW TORCH AND 
SOLDERING IRON 
Nu pTPJWurr Hv«ten>n No puiim. No 
StoTi'. No rnareobL Dpentei with 
irjtt^ utLifaetliqi cm Uc IHT Lour, 
Neat. reiiLpIt'le, compirt. L'neandl- 
tlUntl]y HUB rin teed tirr ISO year old 
tHitnium'. Trltllurlus rdJDb fa>4. 
"BrmiiK like Hi -LI. Htalp Hi," Him 
Akwtir Kmlme. Write quirk fnr New 
Afltnlt' Plan and Euiutht terrEiorr 
(>JTer[ llUrt^'] < 

JUSTBITE MANUFACTURtffO CO. 

2D£| Seuthpart, DapUSl, Chltagn 



Wficii liTff in /,1 to ntivrrtifipra iirmfioii PfljJiiFnr 





POPULAR MECQAKICS 

* 1 
m 




Do Uou. Want O- ^ 

ATCHot DIAMOND? 



Thouiandfl luive fouirijl |t citsy to onvn 
Amvrlc&'a JIneft diamond rlni^a, ^&ti:h&9i 
sHvorwaria or Jewelry by th# Santa Fe 
Plan. Bulova, IlamlUon, or watchea 
— brim an L bluQ-wJiltD dlamondi— ailver- 
Ware fruni world -ramouu coTupanles, and 
Ibe Krcai Banla ti'ei Speclialfl — offered to 
you Hi atartlLnu eaab iirluo^ on conddsn- 
tkal lIbcraJ credit tcrnu. 

A Few Cents a Day is the Santa Fe Way 

That watch or diamond you'‘ve alwaya wanted, loneed 
for — yow ncrdn't wait any longer for jt. Tbo 
Santa Fe will truat you— l«t you wear the 
watch or diamond ycu want while 
you |iay only a few ccnta a day. 



TURN 
PIN moNcr 
INTO DtAMONOS 



Don't Pay Extra For Credit 



Nfi linn«t Tieruvn xhouH li«r csrtti In 111 ™ Bammfle 
I riH t lain . Th e fliii f n I’c I r|i*lf ynU the Troy ynril wp nL 
Ni be lriJiLirl-=PltiilBhl Tnitn Itio ih«u]i]cf wHbugl 
p.ay riifq rhif^ep^ or iBUfA. Vou rer 

riHly Tlie 9 tiAV 4 ilrert I xetf r Aih [tr ln'-r In iti 1 a11 irmnliil^ 
ihnyEtainli. Send fur I&37 Catalev NOWl 

lit Adulli — Pi'hrl for tUh bennHflil h«lt 
nxiji?. »pnt AUHOLl'TET-T lllFlR m 
■dnlti. Bnnd yiiur n»nii* and uriilnni*, and the 
hrnutiriil eatalrJK will nthne In you by rotlim RijL]|, 
ftn II tiair HhNe ypil' llilnh irf ll. 

SANTA FE WATCH COMPANY 

Dept. C«l|^ Thomas Bidg^TPiE>Bka» Mans* 



FREE 



ITCHING 

TOHTUU.E 9TGPPID jjw AWf/jWtflSp/ 

For quj'ck relief from tho itc:hine of pimples, blotchea, 
eczema, athlete’s fcMat^ rashes find other akin oniptlojifl, 
apply Dr. Deniii#' cooling, antiseptic, liquid IJ* D. D, 
P^H{?«iKTirtN. Its geiitlo dUb soothe Iho Irrilatcd 
akin. Clear, greastdefls and fttftinlejia— ^riea fast. StopJi 
tho moat iJitoniffi itching iniiiantly, A 3r»o triul bottle, 
at drug stores, proves it — or mouoy buck. Aak for — 




ADVERTISING SECTION 
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LOCAL COFFEE ACENCY 




IN A 
WEEK 




A SPLENDID CHANCE 
TO MAKE UP TO 

ir yuu whiit an iinuneal opportunity 
to mikke' a Hne inrome oporatiog: 
a Codra Agency ilKht in your lEscuIily, 

Bend y'uur liiLmB nt onoB for full cle- 

tJiila about luy Ploji — F witF. . 

Thin chojicv b open U) p man or 
wonjan iu each loculi ty, or Iwn J>er- 
eona upcratlliElfi partncraliip. Aipanry 
iiiMilly imlT,e<l for tnurrlod couples; 
wife takes care of cixlm and handlca 
calls at hociiQ. Kaj-uitig nturtn litnt 
day. Profliierous huHioBm qutrkly de- 
velo^HMl ihrougb remurkahle, teateil 
plan. 

No Delay— Fronts Start at Once 

Xo Tifevinini esperienre necefuiary— I provide everj'ihinK yeo 
neerl to p(el gouigt guide you, help you. Tliirty-dny trial without 
nioney-riak to you. You mn staK a Coffee Agency and make 
goo*l nioiiay yuur very fint week. 

You Don’t Risk a Penny 

Y’our thirty-day trial with coniplele hiuinuis 



FORD CARS 
GIVEN AS A 
BONUS 

An fiirra roword 
CD produccTB, 
aboTe reflular 
caah 



suEulely puamtitebrl aRininst niuney- 



nisinuia oouipuiBitt is ab- 
nuBincaa outily 
mmaJed. No large stork to tarry, uo overhead cxpenaei. 
Make your honie head nuartara Use the 'phone, niuJcD por- 
soooJ calls, Onre started, 1 give you trsdU — let you o|ierate 
on my mouny. 

This offer is oiado in pm«l faith by a lan^ and rcriutahlc 
couipany noted for the qunUty of produrLs ahuftluHft!/ Ouftr- 
iintceti, Send for full facta, IDetnilB are free. Bend eoupon — 
ACT A'r OKCE. 

ALBERT MILLS, Pres. 

470S Monmoiith Ave. Cincinnatir OKio 



J I 



ALBERT MII.LS, 

4TDg iVtonmoUtJi Avenue, ClnclDDatL Ohla 

W'irbeut obllj;stlon to me plrase send tall tn^ts about how 
you rnablE mo to mtHbltsh n fucnl Coiree AKenoy paying up to 
I6i> In a week, miihout money-risk tn mtt. 



A'aXDG . . 



i L. 



[PIcuH.' prim or write plalidy.] 



When tt’i'ffffl/j to advertisers nieiifitm Poputar ifrehaniew 
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be a 
subordinate 
all your life 

• You t-iTE owtr ONCE — make the most of 
that life I He buppf iti your personaJ life 
' — he nucccsefnl in y»or business life. Don't 
be eontenl merely to curse the falce that 
keep you in a su bard in file's place. Kiek 
these fates out of your life. The first 
healthy step toward doing it is to mail this 
coupon to the Interualionnl CorrcHpondence 
Schools. This institation can give yon the 
training it lakes to gel ahead these days. 



I N I e ktIVJ iT row i L CORRES1*Ohf C ENCe SCHOOLS 



Box 5040-11, SrrxulDtt. Frnn^, 

WUInnit obtitnllon. irtid fiall piiritkuMri ilnul Ihf «t|bj&ct 






baforc wKJcti I iKiVf Kt 

TECHNICAL ANP INPUSTRIAL 



O ArehitMi 

O Arcbi'bHiturHl Urmflcrnxn 

C] liuil.Pns KalildBlLrig 

n r'-oqtneiar bxi-J nuildAf 
O Hlmtilim] IlfmE IvtUfrO. 

D SlrufiturMl En|[ilii>#r 
D IrUaalrtcml Ebciamir 

□ EliMLrUl LJfblltiX 

□ IVvIdbit. El«lrie fcnd Cl»* 

□ 6bop UlueurtnlB 

□ T«li«cr*pb KoxinMr 

□ TnLtiphACca Wark. 

El M«bkbianE KoclAMr 



POPULAR MECHAKICS ADVERTISpG SECTION 

\JtAMPS and COLLECTING 

C Con tinned froni a^A) 

At one time loose-leaf printed albums 
were published with spaces for the world's 
stamps. These had high-grade binders or 
covers and heavy durable pages, Todaj* 
they are largely super.seded by specialty 
albums which are similar in construction 
and finish, but which provide spaces for 
the stamps of one country, or a definite 
group of countries or colonies. These have 
proved much in demand and have been 
laid out to follow the lines of collecting 
which one is apt to follow. Other sec- 
tional, printed loose-leaf albums, which 
use standard ring binders, are available 
for the stamps of individual countries and 
for the topical selections so much in vogue 
today. 

Loose -leaf, blank page, albums offer the 
only solution for a specialized collection 
for here the qoHectqr has complete free- 
dom in mounting stamps, covers and in- 
formation. Binders for these albums cover 
a wide range of prices as do the pages 
which may be had completely blank or 
with a fine quadrille ruling to aid in 
mounting. The most desirable type of these 
albums utilizes a post binder and obtains 
Hexibilily through a linen-hinged page. 

Beginners should use a moderate -priced 
album until they have learned how to 
mount stamps neatly and keep the pages 
clean. Never start with a set of albums of 
high quality for they are almost certain 
to be ruined within a few years. 



CotJllS.ES 



□ l>lneJ GtU[ib*a 

□ Arl>ijob 

n MumbinfC Q 11ca.l|D4 

□ AJf ConditiDniPC □ ItofrilB^rxtiop 

D StoKtlj EiviQHr 

D SWtfcFn Btrclric Kni-iTiwr 
D Mirina Ir'nruswr 

□ CirUKocInDerL] Kiipnnor 

D iiriilEc KncInMr 
O BrUce *nd. PiiiJhUch yorodiMu 

□ ttiufv«vJi9i irnd MpipivL-n^- 

Q Rullo O Rr R. ].JH;iiiDat 3 Tinii D Air RimLaa 

Q R, R_ a«tinD rcimii'iili 



□ \finliiknje«t DnatMtTifcti □ R. R. SiiMliaot 

Q Vfj.rtti LaU. C. n 'TmlEiukAt □ 

P PntuiirnTiiB.kar Q MiciLeic 

P KcmmlrT Frikvllve 
P AhMt Metal Wprk^ 

P 

p Heat TrHinMXit naf MeuJia 
P MiAUement at InveiKliDEU 

aU&IHESS 



P Rltenuay 



O Nkvicxiirm 
□ Cotlon Mjuiufjiptiirini 
P WDolrn UejilllBotUrlikc 

P n FfMlf OfiMwin* 

P l''iniJtrr Fanxiiiir 
TAAtNINQ COURSES 



P biuineae MxnMC*tJ3ienl 
P luduitfla] l^fa.cumejiifeD E 

P TreiDfr MtHkHCflniPnL 

□ C.P.AiTrtUlTltxEWVlf 

P HDokke4«plnc 

□ S^cr(^txJ^ai Work 
P Coal AoBountatEt 

P RaleflinatuLEp P A^lvertiiini 

□ SLation SrU*rtiiLB.n«lviiJ 

□ BTaetaeo# Curf*ij}iinrfe 

OOHESTIC 

kiwi IJeu^lcLK 
O neteifr I iTMinUikEikK 
P AdVAEUMKl l!}rra»mpt'kLFi4 



Snwrlt. 



□ SliQir Cardi P 

P HtenacTBsiir xtul TjFplua 
P Civil aerrJer P MhH 

P luilway Mkl] Cleik , 

P Oncte ScJiovl Su'hjwt* 

□ m<lE St>>{w[ a^loieeiu 

n IVfilHlXklrtrr 

□ Flni Vr.".r CoKm* Hghjiwtj 

□ miEjgtTktiixr P WpenlaJi 

P Cftrt.'.Fi.nlnc Q FreiiAh 

SCIENCE CDURSES 
O MJllJnery 
P FcxKla xUil 

D t'oa. Hodhrt end CiiTeteria 
MetMUCai.iant, f'alerinc 

j/C . ...... . .......... 





CO|E , . , 1 ...... 







/V tl«nr 

If |W Ft fide jn CfiBiaHlt,. pfftJ (hii sawpiwt !» (flf /niff nffllmtal 
C^mpartdFHei StHoola Caecrf'liin, IXanIrnfl. CnitiJUfl 



United States Stamps of 1936 

The United States Post Office depart- 
ment opened the year by issuing a three- 
centj violet stamp on March 2, at Gon- 
zales, Tex., to commemorate the 100th an- 
niversary of Texan freedom. This stamp 
was of the large size usually associated 
with OUT commemoratives. Next came the 
souvenir block of four all different three^ 
cent, violet stamps issued to compliment 
the Third IntemationEil Philatelic Exhibi- 
tion held in New York, This imperforate 
block, familiarly called the *^Tipax” sheet, 
contains reproductions of the Connecticut. 
California-Pacific, Michigan and Texas 
commemorative stamps, and is surround- 
ed by a frame of lettering explaining the 

(Cantinued t‘0 PAffC TOA) 
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CORDIOn 



If JOU wint till Tvatiy p^pu- 
lup Ji4ve ait tbe funp the center 
of ottrmetion Just 

J»rn to plMj fJiifl thrillinir 
1 Asfrii m ent from Itnty, 
A compLcto band or 
orch»tn in iuelf, And 



start. Don't dclnj. Biff 
future. S^ad DostaL for 
beabtifutl? illn«trited litcnture. 
No obllffatioiL. Essy tertns. Write 
today iut€. ^ iss 



SOPRANI, me. 



DIPT. 1110, A30 S.WjUUH AVI. 
CHICAEfl^ ILL. 




1 fT-pr^r loi 

print JtbftTP pifEun- 
i-lH 1 Iti t<l Inrkti 

pdU |tj| J 11.37 I 



W« FarttUh oil pcvul t^niEctt JLhd tnnlrJrlHli 

Inr^ludln.!- liirhii.'! I'Omiili'ti' 

w^tli IcLinpp., Ipiie pnti flcrvcTi. Whpii ^r)ii tlRvc An* 
|j)]irif Uio ™«r*p you Cjin H ir™t1 PRylntc 

lEh]«t>criij4>tiL liuiliittnt V'lUi tiki* oi|uJpi^»ut ruriiJEchcd 
i<T wuhk fL'iir otJu'i-d Mi a triK Sdlhry. J'lLuia-- Eit|f l-aV-hitV 
oU'L'rM UFitarl.unllJi!« ludny UiDh nny uLnn-r In- 

ULJHlj'y. Rrery nlcLurc In. tliip dpliiil! of Pnipuliir Mr- 
rtuinICM WMM cniFrnrrd liy Ihc pruccu 'niS' ln-iLTh you,. 
K-ni'll cnofl mnnpy -wllUP kamHnr, WpH^ tnriay for 
(Hir new ILUiHtrAiPtl cjiulur wlrich wai enirrivMl on 
etFULptFlirhE. -Iiiirh nt w-L* furntuh. Vou tint, tm ob- 

Eljralctj In nny way hy wrIUnc Aurai^ Achttal Of 
PbaM>^ fcngrjtvi nfl i D»pt- >110. Aitnir^. Mo- 



MEN-WOMEN 



EVERYBODY WANTS />?££ E^FTS 



A Imjt^ 1!!I yriLr airi m-mlpahy- hnn m Lmlr|.ue plnti Of d.lBtrlT.i'UtIhK fniW 
(Tir^. iti jFhL iinw lhay Jiro- ^Ivliiii awtiy, uiiLlc-r tfwir plan. Lu yn-u 
flUri J^tiir h-lcnrill WlTflOT-rr COST A iwiutlfui If lit of Iirili-v™il d|i- 
Iri-flE, Bt'Ally in prupinttriurt tUHl wHt l» mprlflliuin. tn any 

hrktiie. ff Vuii Wifth ytiu Ccih alati Iriake ATIi;iZltiS b||^ mbliay loLlknc 
isitiprn pbriuL (hLn ]>Lah. yjuLhbtil;^ fu liity tiT kIL, Cret filL-UI f|UlCli. 
OARDIN CITV HOVILTY CD. 

4110. C gawaniwcMid Ava., ChipagD, IIE^ 




ClfT\.^W'EFFT niAn.ER 1 K 5 IUTIANCE In the world. 
PHOP FOR.OIZD Bull Dag Hit4:h NRVKn LL'Tll 
LOOSE! DtrAnAKTRm l]RKAK.Af]fI, 

CrrtJ fieri tenfiiie strcntftti ui' 5‘J.^CJO lbs. 
irnruMiena pL Piiy pn|{lr HUT ONT.V Whpit 

npAlrt'i;E, tvesr comiieniuit^r prYvonto lioch IkHb, 
Inst iioIal*. A Ly|ie far every trailer. 

Uttml EXrr.irSlVELY by IHthrest TitiIUt Maitureo 

tiirPrA. WJtlTFZ TOPAV^ fur PkfJP rip tn Lip, dlneliirla 
□nlv !VCp fnr tPtesI tlbuiraiitacvd: I rnllc^r ilu| [Liar's. Olt 9 ib',l 

MAMMIR BLOW TOOL CP. Qppt. BP.Il WApSAU, WflSi,, U. S, A. 



WANTED MEN 

OPERATE POTATO CHIP STORES 

iW'e funush cvciFyttiinn^uetp nntincfl 
^and IfjcAte ycjiL No exjxTleTK« nettled. 
Tremondciiui {irutlitH. tieii>«ILt.bHial Intrmllietrrry 
Htartlnif pLan. No buLB^e-tHi-hfi.Li.HO canvoBailiff. 
f tVandarfiil nppnrt unity. Ft mil nnnie for trew 
bcMlt or Profit Fnctfl — tndayi 

LOHG-EAKINS COMPANY 

122R-S Hi«h Street, Springfield, Ohio 




am] 



CIGARETTES 



EARN UP TO SSS WEEKLY 

JntroducJPir NEW' W'a Y TO SMOKE, W'o furnlah you 
Kroo ClRirEtteH. Ask atiy Tnan to tutve a Fr» J^moJeo. 
flaiiiJIilta MOFTTRJi CliraretT* trora bfsfiutiliU tmeket- 
BtH " IbfasliHLZiAflH." JiUt toueli button. Prcatnl Out 
critiHt lAaMfd t^lfffirrtte nutoipati»l]y. No batterlea 
nr olBcitricUy. Get Maj;ta Caw For IS dayB' trini 
CHIT rlak. fttato Fa vu rite Ottiiid cl imrflrteH. 

MAaic CASE MFHS., dbpl, w-iti 

4334 C«r*na Ava< Si. LauIb, Mo- 




ELECTRIC 



AIR 

CONDITIONING 



Tbink rit It, MaiiF Hhiit] arv twn naw 
mpMlJy rrowtEik LQJUfltFiuJT lltnl ode]- llin 
vrry opport ufi Lty you are liitikLcut for. 
Bin I'ny, ^t'orh And au di.- 

tfeiTiRly Ijrijfhi Kuluro- Iloro'fl wluit une 
of Anierjpp'p fir»[.kiiri.wn ofutinoi'™ Eiaya 
htwul VUtfR ojipHiFl qjiity. ] [f olhtrii, 
" TLa f;i>]p.trat riMiuuid Incfay far 
jfmrLlilly trai:ieLL im^n nml Ihii hi# puiW'. 
til»D fucini tLu ilMlUaLry KM bow Elubw pnpn 
are to b« fonurii," a ruiMflikin 

rlvH <p<k|I* rHLC- 0 -It-T-ir-N.Z-'l".Y ftir 

yruL — in rncat bijt capitoj tDllcta. 



HERE’S PROOF 



U.E.I.TRAINING 
HELPS MEN 
GET JOBS 

''Ovt Ifr. JL. ’HOIS' nf 

th» nirn tn wliam jnii wrnfs 
Irtlen . . . nluiliti uf> tu lain 
y^'l■' eaitfic war ij|#i iJ tke 
wliDHl tklll^ I 4^Tllt dHh" 
L £. C.. rnqsr, 

"Cillsd .»n -t|r. W'. of tta 
fibMil UrlrJiHralLL'a l>jiii|iM.ny 
PHid fiwt I nnill iHiiidu n|ili 
U. EL. I. |lM Im jlrU. 3ilr. W. 
S. I' «™J I w 

W. jr. |_ Mirk. 

am rtii.}' [*)pni. y1>Ii 
-tv A N.j. iinr irf FirnM tn wliich 

r ii4 }n|atTvit [TiF . . , tMLin# 
ill '^li'irio itHTvks Dr put-. 
iTisal.ii.'' JL.IE.W.. JIL 

^'Aid lunr nni flnyrd, by FHiidil' 
Mirr Jb cliarAr- uf nmnJdy nf 
■ritwu 9 ilti|v-il riH'm pinilir* 
. . . WirllM rWwT IlMTl' TTuds 
O ailkiiiir yiMiT EmliiULf.'' 
J.S.R, UlinL 



WheiY wiviild yina be (octny it ynu hjliri 
been Aibii' tc r&iih in [in ntvi^ nf tlin nppor- 
LUfikira udrred by the Rjulki aiiil. Anfr^ 
Ifiobiilr Inrila^trim wlirn tliey wnra nCWt 

Thinlc liOfv ttmti'R AalBJ-in iMiin.n'ri — how 
"ticai filler#"" unfCu [Lkyrnekrlfiil In fa fier- 
inaiH'ht pftytyei-rp.jf llltrlFT Nl>Mi‘ ihr 
riDpoTlunil icH ofTnred In R efrkKrrui inii atui 
Air r'anrlUinninc *rb iuai tm by; Mn tlu-y 
rvnr wi'Te In thn |toriii> OF Aulu Jjridji. 
AiiJ tbni’"ni freiiiiiM HlCOEF't FYiTy day. 

MEN NEEDED NOW 

RIG Iff Now tberp are ni'w Joba fcrt- 

iJiaLuuinriji in [tlrir.[rin itcfriHrraibili nJnd. 

Air f.’ii[idiiS:iniTiir. I'mmro For yciir op- 
^flLUiity nt Jiiimn Fj.iOrre linic by 
II. E. !."■ law’cnaL. eauy-imy iJiut, 
ijnarn EVEIt Y’l’ITl KG — Krminnijriri* , 
EItitiriia.tLria:, InnlB.LlB.[.iun luiri: JSnrviciitjf 
iinJi-f a hipfhJy acimfiBJifid ayn-teni that 
haa brmiiflit oulDts.ncl.inEf rcffHltn durina 
Ihn piiHit TtilK YKArtff. Tficn am 
hraalimL okpifrlenm! in non nf nur laTICC, 
tOUiliicli'ly riiuipxH'cl [..alKhnilgrin wELcrQ 
you'] I learn by dDini, 



''C<'nmi"rr-i| yniir t'lurpe Jd 
M rroli. Il ii anw h'l^siiiliiir 
■nil i IkTCiiut yaurn<4iijiri|hridji. 
tkuu J utilaicrril j'Hailii'iii [I h 
[- 1 3d. Ilf 111 h rify . . . end 

hqiTH ■Inrtj^w" bf>n.|| 

Ui fijyld wwt.” r.L.Sl.. Nob. 
'^T huri na iKiEibie bn.'" Mai' 
iiih ^ 7 bii linc'Fr than ei- 
^rkd, tii>nkh lm U. I£. f. 
iriininr "iid npHedinlir you 
Ej-leiidEid."' D.t.ri.. CkLi. 



The Same 

OfipOFiMftiiy 

be Yoaes 



LET US HELJ> YOU PREPARE 
FOR A BIG PAY JDS 

DacLdc now eh pri*|ilirr Fur n blA-iMy, Fult 
lima or pimitc tinis gumilicii in EJitnir^a 

lUfi-IrrpiilLijri ho 4 Air c;ii 4 ,lji.iii|,liir — ■■ wrhAiiT 

lirtitod Jiiiiu|rnda nf i/UiFr*. 11 E. L tmm-ol nwii 
Mfe niiv DiiiiH'iyeif tij Inadina [CHnufooi umn. dun 
IrilHiiiin n'nd «'TTirc eroBbuatJfinj i bruiulLiriit 
lli-p ITnitni Slnlni, C^mhcJii. bbiI nli-rM-liro,'. IZ. 
£. 1 . £.tn liter Bin Hi wrrlHc Jt y.i>4 I'tlkK iiO 

eitri raat. What l! hai doiH for lAliPtii il yxn dci 
fur yuiL hlnU the t'ojHlnitl T,e liuuh nf yovt" 
■Uiti*. Jmqr Dtipirtiiiihi'. 

UTILITIES ENGINEERING 
^ INSTITUTE 

Eststbiiihva 1927 

400-410 N. Wells St. 
Depti 112Gy Chicago# HI. 



I Utlljitca EnEllAccfinft Inatltutc, Dent. 
I 490 - 4 IG N. WetU St.. Chlcafto, ILK 

I 

I 



U2it, 



I 



l^lnuiM Band me your Krt>c Booh tcIllriK about npptiTl unity 
111 Air Crnidltlonltm and FZlE'ctrio FLcrrlciTiitlfHi. i have 111 arJuni 
Ihu one that lntc!nwt.s Ulc tnOat. 

□ Air ConcHUonlnK. □ Klcctrii; 1 ^ [jfrlgorPtl on. 

KAME L L . 

ADimESP). . ...L, . 

CFTV ..,RTATE 



Wfifti TorffFt(.;r to atiucjffa'erfl pitff.yc juruFjoat Popular Mechnuics 
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MKHUIICU. BWINEEMNC 



Lc 89 than 30 mlmifci « Trltb 
thnso T blif mcCUftiMCB) (LTiglnecrlng 
books tlitltled "Modem Sbup Prac- 
tice,'^ W]t| i^n^iETf jrou for H better 
job AOd blmier pay+ Mschlae 
hands becomEi foremea ODd sui>cr« 

Jnttndontq^ hclporsi becomE cibrrtfl, 

Toirrafn boenmr m A T)y inp<ch) niPt, h«l]>cr o r faet^rr cm- 

pi () i'*e enn benefit 4JUICKLV aiul esa Command more money. 
Vneev flnnnrl'1 eHltif tolas tills chance to 

vour UppQriUniiy Qualify tor promotion, don tout 
OtT for DOB mlEfhltO tlllP |tli 7 t>pportunlty wbicll IP yovni flJmoft for 
the BHkJiifr- fievm Itm Ttootn chockful of every mown mechanical 



Ba)^ Big 

jvom 



tact, told so Blmply and clearly that any one can UTHtcratand them. 
Over 2000 pASf^. nearly 27fKl llluatrattons cdVcT tvery subject 
fully. iradfudlnB Tool MakinR, Pattern Mokinji. Foundry Work, 



MochalLlCAl Drawing, Forging. In tacr anything you Deed to know. 

Everything Sent FREE 

rMa -bii TTirf ihwa hnine tjt platfl of beilii^H -rV n >4 Vnlp In h.n|i 

■.hi^in up VDi aciy fiu'l:i yuti Ia. Not* Hhrir (TflH't NTDNEy MARINU 

nliKL tbva. U jTUi vaui them. »r CB t|l« n i i |# *i kapn) el psTnuuLk. 




Comptete net of dmwtu* LnslTUDieats 
tf you (Bod filiT tlifiwo paoka NOW. 



Df IAS' 

lOPOOli 

ThcM liiatrunioiitAaK made of the 
«jit of Oernmn silver, luw nbaolutcly 
accurate and arc packed In velvGt lined 
iHUherrtteriOcket caee Real no value 
tut tree to you with tbeao huOka, 



anatlup TrchnKml aHtalv, p^fH. HWIV, PreMt St tSth Wl, CbIovb 
Y ni| imn-r Hiad IIM 1 lait %»KS\ Linriki tug- fm nkAaiwj^Lksn- i WkU piT tlW frw ilTbl* 
drliTPTy f'hiifff't utd'y iuiIhh 3 tinrHU* ^ li.c'pp rKnni In ■']ih?h 1 ^iTl i*H-d kaJHI Ls 

Mm d^^J■ <ed |3JM |>T i7.i:nUi unlri (.>1*1 pri™ «l "qIj KB.Jfl !■ Iihliir h I «iub 
( hnm In 111 a*jm J w}j| dvk ™-u rvnE-hiH. Pflc*'w* I 0** 

n [HBitKTthm Id A.>neTir 4 Q 'rjeliiiKAL mill tin v pi< tij fr** ri.i|qpiUlUi 1 .uifa 

ptiriliCM kUh eu uf tout eewni l.-.r sum nar demI *ci nf dnwiw merwnMnCiir 



HaniB. 



Addren..... ....... ... 

ALlJirh B liiirr iisdnE B4«. -iHtfupBJiDB, «D]piDr>r'p Di-nw pnd iknj itiuc 

-of bL UbU uB# jiku rafonncfl. 



-MECHANICS 
& WELDERS 



GOOD JOBS and 
Mighty GOOD PAY 

Do you want to earn Iiipr tnoney? If aa lot us 
know which of followluK' tritdes you prefer. 
You learn by doiiiff. PraotJcal work, IJxpert 
t^aobera. Dtsw tuition. Personal attention. It 
will pay you to invoatiii^atc AT ONCE^ JuHt chock 
the courses you'd like to take and mall today. 
You will receive full Information, abaolutely 
Without cost or obllgatlDEi. But don't delay. 

Check fhe Trade You^d Like ta Leam 




Q Au^n ]t| b(*h n 11 Ic A 

□ Aiilii ColIlHlDn 

□ Metal Flnlsliln^ 



□ Weltlintr 

□ S|imy l>aJn|tnir 

[3 Tiarcll S-nlderinic 



Name 



AdtlrCKM 



Alntl the above to 



ICHIGAN 

TRADE SCHOOL 




3750 Woodward Avenne DETROIT, MtCH. 




TTJidii tCiTfiiif? please mention roputar Mcchaniea 






BIG LEADEfl— SELLS ON SIGHT 

Genuine Leather Ties 

LOOK LIKE SILK. wrtnEtr. 

If ■ t’nr htJi'-^Ttilrty. O'cer 30 paUcTm. 
If «' .rriErifti/di'nirr lap fjnrj, ''Ctnttfry 
/J pgfr' G radc'" sitid n loft'cr-pr/fcJ Uric, 

i'l-ri'HIT Ttri-ITB Imfiwn ffrillt 
i:ij;iHi iM rd.i *r r'Hjr q^ibII O', 
M'i»i-hMMiii,ilil|i uli^' 

fy^rTliin ]IIl' injtlP'rH: h'l- 
I.Ti'ji I ht*. ]Hil|ri mrn, tlrc- 
IEI.L n . Int^ '-I s I lulm, LuK, 

bukcry.jRUihJi y ilrJ’rcr^.ctti:. 

Send SIM: for lampl* kh. IncEudlng Bow and 

.I'in-Haitd 

Century Tie CObv Mfrs, 

Dept. A. 23-IS W. ftrnnil Blid.» DeirsiL Mkh. 



Fotir-tn- 
Nands 
andBaw^ 
Iqt JVIeti 
kudBuf^ 



pH^un.ln.ICBnibi li: 
iL-.4i3iiriil in|i>rs 
U I icI l| b I g I L h . 

■I'lcAtiwI il:vni|i 

i'Ih^Ol. iJii;; pniUl.'.. 

irTiJt'-rH. 

TiHiJia mpn win 
-J. Ui.'Mn t|i'l!> iiiLi-. 
■afMimth :j t t IF r 

gw'hiJKiJ. 



C vc-ry b oily a 
pruEriFct. Evrn 
tfir raij>B4 buy 
thr-m titr tJtnt 
P'tociithearlv «nd 
hublMTIElB. 



COLGATE VhVvV cream 

GIVES VOU A SOOTtlING SKIN-UtJE SHAVI 
THAT LASTS HOUHS LONGEH 



RCA LICENSED 

RMIOS 

Wi^ nifef fhla und ofhur moAcy makinff plans to nl] nieemen, <Hs>' 
erfbutotx curdttiiirL puneb board men and eg«ntn with our new futi 
1047 iiAtr ouELfidtiDe of b*aiitil«l and ajicluilv* R«dl* iMncl«l« 
rcH* humu. bjuw, and rnrin mt. Mak* up to St60 ca^ih In a week fer 
youTcidf. Every dealer and fluh-ngent. liotne^ car nwner, irmre, ontce. 
factory . lodge, duh or indlvidiml: wunbi thrsf muweluufi new pltmii 
for giving Rwny FREE WORLD FAMOTT^l RCA UCFNAED 
UE t, ITX E RJt DIOH. WTUTE TODAY FOR 0T:11 NEW START* 
INO OFFERS. fharC at obce making lUaAey With mir UEdqUeealEV 
pljknfl. Write far full lUformatlttu boW yuiL Call HtiUtv auy ot all of 
LLiestt plaiu FREE. 

DELUXE MFC. CO.. Ilvpt, EIT, 171 W. Hidlun fL, CMuga, lA 



Af£§tr tarCHMM dmvke 

jW.^'^rr \ l.«l. ■» IV>1td h on (rial i.nd ithnw jr^ 1i te- itdka bLc 

WnrhOar nmdr. C*im. Jvm. m j wii^ ill ipe — E!|»iwd lortiaMr. AlruM«ialT 

l!Hi prirHiil ?(Ur liar drinujnilLTmtwi] ndluu hatiHEWivM buy JiutanUy. 

a FREE SRMPU OFFER 

nl weariful mneer (TnlmF. D'n-d nato., bJkLhBB^Cm Fk« 

nbtn^ 

MAGIC PRODUCTS CO. 

l4ttPanril*tunAv«..Da|it. CW-37l> &t- LouIHt MO. 

CIVIL SERVICE 

VALUABLE IHFO ftlM ATIDN 

COLUMBIAN CORRF.SPONOENCE COLLEGE 

WASHINGTON* f>. C. 



O ALWAYS READY FOR USE 

E PAGE’S LIQUID GLUE 



D M£ C Cofiditioning — Heat- 

D V W T \9 Ing — Sheet Metal Work 

FIrnt In Air Conditio ntiifl.. ,SZ.H 

Kheet Mptal Duel On uiAtimth>n 7 .H 

The Modem Cupper Hmlth ... S.M 

Waim-Ahr PXlFilaco HoatLUg 3.10 

Rhnrt Fattermi, KlnhK, fjuick Melhoda. &.D0 
Wnrld'^a moftt oxtcnisive line nf nheet mptal bookB. Free 
CaLaiugua- 

SHEET METAL WORKER 
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CLASSiriED 



Advert I i#m«nts in this aei:tiOR, 3$ cents per word, each insertion^ mintEnum 10 wordAp payable In advance 
To fac inserted, under proper cLaas jHcattOn in January lEauep copy ahould be in our office Nevember Bth 

January issue an saJe December l»t 

Popular Mechanics Magazine, 200 Eeat Ontario Street, Cbicafo, Illinois 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Magazme„ Qhica^Of llt^ 

Gentlom^ni Over thrwe years ago, of tor trying ntaJty 
Ernea, lue docidod to place an ad in Popular Meelianrcs MagoZrne, 
We JiaUe boen Oery pleaaed coitli the results and think you eliouflf 
Jtnom about tAefn. Qur firtt nd appeared in tlia January /^J2 
ra«ue and uw btsan to rtetivs o Aood of inauirref from ail oexer 
the World. From thw United States We haPe rn tht past (Area 
yrars racer Ved tAourande of in^urn'ea. We find that ovr ad ntVtr 
diem in Popalar Mechanics oa nUe receriJe many replies from adt 
publithtd in XF3Ji We ore fArpprnff type daily or a result of 
these ads as WO ha-Ut turned a larg* number ^ Ihtse inqurriVv 
into good customers. As long as we are in businefs you CUn count 
lis as Q booster of good old ^'Popular ^ecbanlcs." 

' Koura very truly. 

NATIOffAL TYPE CO. 



AUTOMDBiLES 



MiJjfS-KT nji^ie rara jicirtrred wUli Knjlh'l 
jr>Kl&li.\ tuned HurJpj tDQlcirj win. 

VVe In Sliced. I.cr Rtiu[i-up 

rour ihiiEnr. l>tlr for liyt uf Kmub's 

Suptr-Tltneil llar]«y l>arliUnri: rnrlhK iuot 
tors, [lirti. fuel. ^rrcHiiQried, ilt. Itill IvniiUi, 
_aj9i Vf^ Fopililtilar MUwaukoo,, IV Ih, 

P'lwrred cir inlaor. iTull kIjia 
pitti'rn# ami :llPienii(nnfl. Uesl ileilrn. f^rce 
conEulltnir srrrtrt durii^$ roinijlriit tloa. Poul* 
Free eln.ulur. Dcrhy illtljtet 

i.lar Cv-. Wotubtock, III, 

f^EMl-DIKflhjL CoFivi^raiuna for 
linAt4vti. {12.U0. EncloDH! lileiikt^n Or 

mini for iCIujitrateil hteraluFC. DchoHii, 

1713 AHtilftoni. ItfrIiclaT. rsMfarnla. 

rilEK-CTl.iRT Far sentL-dleiH con'a'TiiiOn 
ir1Juatnlrht$t, ] Ue. Irnn nuL tiso "^Iiukn" In 
yniir ron^rnioit, wIiIl rcutitl^te liiEtmr- 

IIDCIB b 1 ll.uu. TlliOtlik«Ji«b iitivr In me. EarJ 
IteJi t ing, n*ra PH, lAi Atttreli!*. traUf, 

AilKAD ur nuto InLluiirr. b^iiiLnlo 
lion tk.V ■n’liHio on nrt-'enl ri-ankfji^r oil 
mn^iirlnFr mkl. imnsf&T-nii It iiUn n'lfietosi 
nne. KeIcnILIIr inrEnrlT'lo. I'lun. tfliiTrm’Uoini 
Itir, Town ImloNtrlei, 41S Oultu:)' A 10,, 
llfTunJi, Nt'ff York City. 

TIlAlI.K'Fl OirncTfliL Thr Wept 
MflirelcHIS' Hreu«r> hiliI imltcrltes wetrcniir! 
ttrni] for nflniplc \Vesl'‘|it TiaJIcr 

Tnilli, mo Martirt l^treet. (.’iiUfiirnl4, En- 
elose dliOe. 



NEVV l!4icih rotcrlne ileLall of auto 

elffltlf lyalrtn, Ioi'IuiUtig niactuHo ignition. 
^^tCF> n>' iCtf Iroulil^ «lu>oLlnji. Uue^iLlmu umL 
ZTiswiTH. One FloUnr [Hii»l|kii|.i|, Sni ixfiutlHiil, 
ur irionny rTtumCcil Alh'n ElOkllrlt: Manvu], 
S:j, Hclrolt, at tell I gun. 

QlT-^U.'H.vrKE'n Fori rnoi'CTTiIrn plnn« 
snp, Tk-i^iinli'4l KvppUf, HJ17 Urgailway, ^■cw 
Totir, 

If £ ft ^tFfr. f'o,. .vnderMtn, Irulldria. 
Speeil unulEUiimt for PorcPji BmJ ClirvrolKtp 
it> fur rati] III |n|i]jirl|i Inrlurji-j. 

JTIHOFT Cnr nlnna, narlJ, engines, f'ir- 
Colars tILine. iSinrms, ICl tf^nulLa Ide, A^ltr- 
yjlle, N. C. 

A rKKinfy-JjJi^'k jufornot e-«t1 f>ir-Hc] 
convener fur HUntunlillps, trarlij, Irarlar*. 
l»oaL rnalnpp; ronn^leu frltli ffulngs onLj 
17.75. IV ijpf L-nnEnn tlO.Wl.l n rtaFi 
trial. 8avp| ugi lo 7rl';> fni'l mat. Easv to 
Jnilall. i^und f7.75 money order or anil 

ipay halimee when iIeI Irerail. Oroul l^lr^tl 
Cn.. iiepL c. Ell A ^liirrsn aids.. I’orteand, 
nreRoo. 

Mii>gi;t iiacinE booir: fartj for fan*, 
IniUtltTR, Srlvrn; trarli *lEea. rcEutatlon!*; 
^Urtutta, apn'LllralLnna, ivurklng 
AlaO stork nr eonreraliHiri for fnatc*! rjiira. 
ll.DC pMlpnld. »l.|3 CUD. Jllji Ituns, 
Dept. 25. Cincinnatli. OhiOL 



AUTO SUPPLIES AKD EQUIPMENT 



DyAljKltS, SPTvkfl Elation owtierg, auto- 
ntotkllc walrr letiintraEurr Kaoitr^ rvnaltud. 
il.50. I^md alt Eurt*. IJnlted Spceilutneler 
Up pair Cn., 4JB Weal 57lh HI.. Nt# Vork 

ritr. ^ _ 

"KKKT'.KI.KK^-^ aiuerlnit wlmOl pra 
nt ilII rara. 75r each, IJct«|Ja free. Eolufrl 

Ivhliliatt, flporge town. D elaii' urc. 

iJl'lim.^riTll.tfoiiirt. Gumprecflor. leat 
lirEWll. S-liuur hutlerj rHa tuft — Htv welder. 
(iTiaraiU re iJ Trkfl.1 iiruJ tcripj. l^iUip- 

Xticnt E irhmjtr. EliJi Troy. Uh lQ- 

Jh'OWl X piprinurient and ea^r way Lo 
Ffipiilr rraekml valve avat*. rrllrHler hlix-kr, 
ete, , RWiil ail new. Wivy Iqpnfiey . Ifow to ilo 
It. ohiy t1.fl 5 far complete lecliMtir. Itai 

Jin, iPiTinr. Tuwa. 

['.■111;!) Aulo parla at Kalt pHoe for all 
nirs. rmtury Parts Co.. iTia Lufayerte 

Arc-. Ht . liiHita. Mo. 

FTATINfi UullH* ter auLonmliKc parts. 
Connert to tiaderj'. No tanka luuiL Fres 
partlrulara and prOofa. Gunnu^Ul Cd-. Atd. 
J. DrratiiF, 111 



A. C. QENEFIATORS 



PHArTir.lL ChaoL'n for autmriohne gim- 
eraterR. See our ediertlRciOcnt at IjQltom of 
tinit-e i;ilA. AutEH^uwer. Ini'. 



AUTO TRAILERS 



llTfLD The feniuua Jlua Hanily rah In 
Ira I ter — tlioLiiuml] on the road! A rooioy. 
RUud tanking IreJler eiiiy le liuLld si low 
msl liy anyone handy hi'llh toob. Cmiinleto 
til aha and ULilructlonq — ui^Jy fpOr — give every 
iletaCl Ilf el'iiixala. hoily. toii. Iienb, eahLneti. 
rrrrlgetBtor. flecirlf' llcht and uaier syKteuia 
aiMl wtinre to tiuy all oartn. ('an tK< luiLlt 
In anlr sice to arrorijn'ioi.luCr 2 |i< 1 penpla. 
Feml Rfie fnr llieio prartiriil plana. Hush 
you]- order Loilay la JJm Dandy. Itor JI^j. 

VVnUaaU. V^'(>r 

TH.\n,LH OwricfH. The remitnlaerJ Inftte- 
riet ter ettiii'Lkog falirle Lo ttalU-r |npa qmil 
tHHitea la Perdho TraHer-TCiTi (.■eUirnt. W*- 
ri’TtpfncpF. f^jni; wearing. tV'ill fmeL cherk. 
rHimpleie Iri*.rnin1 Inna L. W. Ferdinand * 
I'o, , Inr. , .5BS .^ jliany St.. Hoaipn. Man. 

Tit Alt.'}'-R- Aslci. nliorl^^, aprLngg, ifiiuip-^ 
hieht. HuberU Trailers. ll'12!l KarcRt Are., 
r ti Iraa o. 

TIlAlIJvEDITKH! Pea advert la Liiiecit of 
Trailer T^eycl Magazine nn page HO A, 

I'L.^N That iVeatera trip with WesJtern. 
Trailer TrnilE, new IVestorn trailer INaKA- 
£.ln«. Full of I roller InrofmatpMl- ^^und 
dime for (lain file enpy, Wealrrn TreJIcr 
Tmlta, Nd-D iJarkC! siroet, Sen Franc tseci, 
re I [fOTTltg. 

SlflTiKm; PlreQnillhPd Ire Her ririllj' liullt 
hr anyope. Infarniatfon, pi am and list of 
psrtH Sl.lJCI, Krk-O Trailers, Beotia, N. ¥, 



A PaJJ-A-Waj Trailer. Areoin- 
iiEodiiUHins eiju*l lo IIVOEO of the mpre eiprn- 
t|ie, 'tlVlfif tiMlaJf fur portlruJara. Foil E- A- 
jt'ay Trailer Cn., HoZ HI2,_ I laviCn|Wrt. Icuve. 

P.IUTS For the Papular Uiirhahlea '■Kara- 
lly Trallrr" featured In th< Fthruary, 
March and .\prll Itauea. flrerythlnB you 
net4]™A!(lr, hitrli. wheel hOulinjIR. water 
tank, puniD, IdIIoI. aink, tlOTO, wood parti. 
Wlndoiva, settrpj light a, cuatilens, OlO, Send 
for price liu. Include 25e fer (jur blfl Cat- 
aloR and Trailer IlulJdera' Alanaal. Trailer 
Supply Col. 415 Grand Wausau. Wls, 



MDTOflYCYCLES. BICYCLES 
AHB SUPPLIES 



i"lLnsi3'0 (Jut larpo HlOrk new Tndlan 
parla, all model r. DLacounls lo re[ialr sl'iOm. 
Many Used parti, all innkea. No calalun. 
Indian .^Rent. .Hh^l .V r rher, t'Tikn.EO. 111. 

MftTttltr Vt!LK Tlren coolae bicyclea 
tt'k, inuiinetoa {12, cJutehcu, Itindlehan, 
liHU. eliaim. wheel i tl. I'aTli lowedt 
prlcra. iMi'ycles {lli.fi'D, LandteUt {|3. Dm^ 
^np er. lEo eh csler, N. 1i . 

FCJUi'Kil Vour hint with low prliTcd J$s>e?d- 
II like Inotor. Attirh in eno heur. ElRht; 
nillea la gallon. Thirty rnlliFi an liouT, T\o0 
folder. Gnarapteed. (HuUNtard Motof Com.. 
4(H1 N, 2H(h pr.. MHwauho c. WTa . 

■“LKT Sfo lUVpIj yosir motorcj'clD neeibi. " 
Genuine Harlit} Davldaon parta. arceitorlei. 
oil. MDlorcrrlB tires, cylinders and idiiloni 
ro- honed and iLtteiL. iJxperl repiilrino, 
franiei nnrl fork* ilrnlahtcned. PniiiiEit acnf' 
jee, !4eriil "H5e fnr rLunpieEc piirta and acres- 
eoi? rulalugUO. it I El Ivnulh. 2491 W, Fontt- 
(lular Are., k[lliraukL>eL Excluilvu JlarLcy 
DavIdP Oft dea ler. 

MPTORl’YrLB nargalita, Eowe^t prlro*. 
(jorkfiln sEicrti for itnrujj. ^Enlarcvoltf am?h- 
Borlea. RtH-heiLcr Tfarier UailiJnm CoriP., 
123 Weal .’iliiLn Bt.. Itorl'U'Ktrr. N Y. 

IlHNnKRHOX, JJxi- 1 'lilor. Harley. Indian, 
baed paTta, allny plarnni. ealAkijnit npil wlnua 
pin Ith:. Rallak. Ills Chestnut Street, 
3t. f,oulii. Mo. 

Sl'lND t5c For JltuiiriiEed mcil himor- 
ryrlp ratoloe. IlafEaSna, L«rrtc-:t Block Ron- 
nine Indian part* ami liiotofi'Jelra. Indian 
.Mototryela Salet, Cl It. Mo. 

MTiTf) Hr YULES — fJlrcfl lo you nt TOfk- 
Ihottpjn wlioltisrile prlees. ItHiuLIt, rOnrdrxlrLJi 
and Ruaranleed lurlinny. Jlnrlcra. o(c. Senil 
tno tmlay for ^'ItarKBln llullctln 13." Cran- 
d.i|l lllek^ Co,, 7NI1 Cammonwfalth Ayenur, 
lloEtrin, nHaia. 

RKrnNDlTItJNKD Matorey^riT New arid 
used Jiarll for All nuiNe-i. ruiniilete icrvirc. 
IVliltruan JtotOTi’j-elp h HUpplr 4ft5-'B 

^^otithwed Rlril. Kansas City, klo, 



Itl-'IEFILT Motnyeyrtes, all makca, new 
nml u^ed. Harley Dicldrion purtj, Bend lOf 
far hulleiln. Western, QH E. Jith, Kansu 
Cliv, ilo. 
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AVtATlDK 



aLBil^ILKhtutanr, 1(i^V(iHt 
■prlpoj. Lilerulurt <k!- WrtftiJrrafL Prnpellpr 

t‘0„ ntilHli]ii IV lrli iti . K^n*. 

For uTrytinc!*. 

F.nuw Calftl&hf (IlfTid. LorfliiEL'n ^r<^' 

tuillfrii NILta, JMlililXan^ 

IIUF anr^hJnif untlt >ihi ^rl Orl'i 
Avlitkit I'alilQ^U'C. PrLr^^i Ar4 

lower. a«inj min iUiqa twijif. (Tanaila HUc, P 
Ivarl Ort. iS^H W- Vtiylt-t. York> l^R. 

PTlOPELLKIlSl KhK RlriiL^nfB, Bie-U. haatt. 
fieL frte prirt'litt. Hivt l^CanJaril 

T'rop*P]^rB, Ftvrt TrVarih. Tgjai. 

PUKl'Alt.E Far flyinit InulrutHHni liUti 
liouiv Far parLleulim mtIIc Frcr- 

land Fb'inC I' Mu Uroob Airport, 

Pin a H rooTt. N. j. 

USLLi JUrpbnfll tTS.QM BTUi up- EiiJ najf- 
nirntj. LitaraturF UH‘. Cdnllt'ientt), Uait 

fient. 2, TjidJanaTTOlls, Ind, 

YltUN'n Man. InL^- railed In thtirlnifi »vpa- 
Itmi undtr Lmnipnirl pilDl and meeMnnkt 
imltrlnjl plan- Wrtte Innnudlalc'ly Dnrtoatnf 
Jlainj]. ManhanlK Unlvarw] AvLatEan SHifif- 
W, ^itnthidora ■Btatlon, P. PBlrnll, 

Michigan. ■ 

OET [nlD ariiTlon. Air Lranj[iort nUali 
Rat up Id tTiQOO ncr jasri tiiachiriici, 
luarfi M Ihli saTainiTianl anpiprail irN^i']. 
Wnie for I'funfilrta Lifanuatlon. State agFr 
LliKoin FLl'init i!M0-t Alrrrafl BuUil- 

Ing. JjEiKti'In. Ng N f, 

NWtV ' AlrTi&n^*- Tt-rnn. lEderj, 

propBlleri, alf-wheoli. Hrhrt for InTor- 

niatloQT. in ijb i. F ort tVcrth, Taiai^ _ __ 

UUNPIlKiTs Alrplanai' ST.-V Lip- Tmtin. 
Camplata dlraclnr?, pDEtpald. ALtrrart 

iJirK toT?. Alhani, Qhta. 

lEUUlvA UorcrlriR hunrlrCili nf lubjcrti. 
niE nEaloA For ife fia*taiie- Pop Jlitr Meclian- 
Iri Frsii, llDOLQ tOtU), L. Ontario Hi.. 
ChlciBO. 



BATTEHIES. DENERATORS. ETC. 



KDI»aN Partifale ItorKE'U hatterlPi (new) 
for lalwralarlft*. Buffer Lih'i.'pten, ftr. . H-lSo 
«n. Lltainlura rrae. Q. V‘. Pri^, 13SI 
North MBrningilda, Atlanta, O tore I a. _ 

Hall Bearlne !32 mlL, IMIO wall Eatlara- 
ton, M. Sului, cue Sl. Tblnl dt., 

lluFtith. iilniL 

PBO]'']T~ ftohuLklEng luLLartei. .VEubte vour 
owTV [ilHiai. InfoiinalPon miIii. lILuf- 

prlnli For bull dins Hlkd-altTi'trlt cliaraar ii'ic, 
Arcweldor EtKc. Call and mndanarr taster ^"kp. 
All for Jt.oO. Oencn.1 Bittrrj Honrli-a, 
Foitrth N., Ml nn*: ariq1i». ?iT I nO; 

' FUKK WI ml riowoT Eflartrlrlly, llght*- 
ponor-raiMo. Now mpyTLcht biKik Dvai lOM 
far til thotit wlml c^hirgarj.. All Biaa«. An- 
twarH rjuHitloiu Ertrv Imjcr nr hnildar 
l^ond 21c Tor full InfnriiialLan. 
t:nrrJrr Mffi- Co., 415 TormIntl. 'Mlnnaap- 
nli**. 

LIltllTlNtl PlEUt— :trid wtiltB. I'icnlv of 
p^wer to nn ton lij-watt bulb* md a rtidJo 
ror onlv fui.uo. Writa ui i« BitiictlM 
'"G‘' dcFcrlMlnu LTiU plant and lurcfr eLeCi. 
I TnlTaTBit ftfrjtpr Toniininr. OHhboah, IV la. 

SPr.CIAL Uowtndlna on aiiEomabllo nan.- 
oralont for wlni]chan;ari, waldurH. etc. 
rcrr^^FTruOnli tDr prlrCa. AruLulitte Service, 
_P<wiforitlii. KBniaa. 

ELErmiC LiehtH— wind drltan— Vou 
build iIlcue. Write Wind Motor Ekrtrlc, 
BralnErd, MiniiEt,nla- 

KBISON liHoraEO ballorlDE Tor llEht^pnHrer 
planti. Non acLd, non-auLphallnE. Ijhie Elfa. 
PuJIr Ruarantard. Lott nrlL'cd. Also attract 
tiro bargaLnj In -power- Ilf ht planla, Eoncra- 
larn. molori. ate. T. Hanicjf Sm-lth Cotn- 
puiv, l!!pi?toTi Fatla. N. Y. 

OENBRATOB PTopelleri, oipcrllr da- 
ilfncd at factory piicca, I$ibb|, Ft. Worthu 
Teyaa, 

KDIHON StoriEO battrrka will aavp vou 
manry. AopUro jiiur 1aad with Ibr BllUon- 
N'on-acM. OilorlcKsi. FlFttun year life, t4b- 
oral inirondUlonal fiinrantoa. Ilarffaim in 
ronipirla flanCratina [dantn, kolti'r, ctr. Frrr 
llliiEtratad litaraLirni. "Baa Jay ItaUaiy 
r^olnpanyu'' liS BtarllrtE Ayaouo, Vunkan, 
New Vort. 



ELECTRICAL RUPPLIES^EQUIPMENT 



llltoNiitC Btirr, higherl lEradD c^red and 
voIM phuiphor hitinfe liarH [Miitnd- 

llrotiaii. *P^1 olMirilnU>n CH>thiRt. 

>]IHHlp. A: Fdjf, Co.. Fine BUiff, Atlr. 

If CXItJtKDB Of hEW and riLie Bom'll, rt- 
nlircmanL parti and luriplli'i. ftirnd Htr fivr 
new, itU-pase u-hnla-ubla ratutog. AutoTiuwor, 
•Uffl-ll S. lioyne Ayfiua, Chkaeo. 



WELCmC AND SOLDERING 



ARC Welder only $29. 5d, Prufca^lunal 

typo — J 10- 220 roll. £>eil¥4t'i lib ainpcrEi. 
Fayy tp uae, Detafli fieo. Couinmnwoa llll, 

liapL M-IL Clhfinnalk 

At’BTVLKNj’: And elef:inr weldins equip- 

rganl. Ihra .131, tianilltnn. t>]jla. 

Altr-iit KLBtNtJ Uutnt IL'lML Uaimbr 

faiidarB. hrive. lelilar. IlIrbarBon Mamifac- 

tnring, HprtnjT lgl d. Aih lpMrj.__ 

USUUILT Blrrlrlr ir\' -weLcters, nil ekOF, 
a.e.-^.c. Barr Ire Cu. , ltr32 Cedar Ava-, 

rieeeland, Ohio. 

.lIlD AMPFIlK Wetdlnr scn^ralnr. VlAe 
rtindltlop SKdl no. WlLianl Auto Supply, 

JOlO Wlimfiii; BL. ChIc ajiD, 

JIUll-O Vnur pwii elMdrln H-eliler^ I'nui- 
plate draw inti and H perldcatEnni rar tld.'Oa 
la build larite or lOiall wehJar. bfalerltl 
rCHta abuut 111.00 wIthuitL rabitial. Thria 
tnarhine* tiavo no fan and run cuntlnuauEly 
ttlllMiilt galllELR warm. Anjano can build, 
thciri. For inTarntaileni. write Tim Wei dine 

Mbop, HcHniuBlmLe. tVaiK 

DULtClE Arr-waldar, S-VitUO ' aiuvorei. 
HuILd your oim frum old Nunh-l^BHt auto- 
pipblle genaratori. I'.'artlllod Inalrutliva 
l»lant Sl.tJM. IMI.D.'i Sl-13. Wotderi'^ Club 

of Amiiilra. ruiti |>r»tte. Chlraga. 

fHvMUNSi il.tTuitS, Kleirtrlfl arc weldera. 
Munry-iaring prtrMr tJffed My tbfl BOveni- 
nient. Trial and terma auarnntaeiL Hobart 
VVcldarH, aM301. Trol', QhiD. 

rto AMPBRF:, ho Vull ivelder, handlri 
Hlh olwlFCkleE. Air roolad niultl-heet. 
ilonly trarntfottper. tVUh rebles snd lanat- 
(at, 50. WalillnR .(uppllao. Ileeleri. wanted. 
Artmaatcr, IlllIO LyndB.lt, South. MLhi:tOi.p- 
olln, MlnncHiti. 

ARC -WELDING Culflt »1.2fl. Weld fend- 
im. braH, roMer. ]«a*ra#. tatfS-W, Warren., 
Iietmllr Slaibp appreelifodL 



ENCtNES. MDTORS, DVNAlHDB 



KtlVFN — ^ JlarB#puwer Oaneral EleolrlC 
hWJtOis,, fill fyelfl. 1 Ei-baie. HO r'OJl*. Hire 
jirTtr, Keicrl rhoiK to Erie Ktectrle. 

lan ChHTTh. RulTaiq. N. V. 

TO CloiB out. Sllshtly bird Vb Imrie. 
110 TQlt.^ altrmatinji muUin tlt<50. WlliuoL 
Autn Supply, 1070 Wllmol Si., ■Chlrago. _ 
ttM.%lrL Klwt. roninri. blah tprwd. TTTdi 
M arerpou^ar. 1 lO nilti, un| venal. iLennrhed, 
'll r,Q piwtimEH], Mrtioiine]|, IQID F-due- 

wrppi l .ttr,. Itirlne. Wja, 

GOV Kits mis Cptilrol BperrI ef any malio 
uf auto rnii^e, rei(ardk» bf tnad rbanJtei, 
wbon used far stallonary or porta lj|e pmifcr 
tirudui'l Inn. IlL'ait airr iiJ on paEC HO,\. 

_^fan^^1ri Ci-ndee-Smlth GnTFrn Qr. 

’i H. P. :i.i;ijo B.f'.M. tt.n,p, 

N. r. i 11. Wkt., i:HtT Nlaaara Bl., Duf- 

(n.ln, X Y. 

ALTEIIN.ATING riirrcpl. new end robullL, 
nhrjlgn, Bilmlei^. T^lcrlrlc eloehi. Liri'TilInh- 
nl baf-Rulni. l"rlE:HlHt tree. Maltarder 

Ftwlrk Cu., 17 IS So. Mlrblgin, Chkaap. 

TIUlKP] Tn Irn KVA allrrnatins nenera- 
tore, llolon, eon vert ern. Quean fTlty EleP- 

trle, 1-itn ftfanil .Mfrnue, riiLc-ago. 

tVlNDlN'rt Dtta, lOOb a. IT, motori. olgtit 
kaiHht miPiiiraeiMrrtR. ll.QO. Chii. Clilt- 
tenden, Jr., Bar 7031, Raniaj City, Alli- 
KHirL 



MACHINERY, TOOLS AND SUPPLIES 



HUHJIFh HQ Voit. UnlvcFHal mnlun 
With H ro 1 pear tei.iueiicih tS.-io, wiiisajii 
Aula stiMply. I B7 jl WXIji nri Rt-. Chkaao. 

FHEK Prire Hit alJ ilmpri In-aii, naiuer^ 
-ttec-l and alirrn-fnum. All ordm pcntniliL 
Hobby Bupply Hauic, Bui 3014. FItliburrh, 

Pa 

MACUlNlSTifl. Tool mabrri chnli al 
harpaln. rtrenUr free. Cepader, 3d02 Wei- 

Jey, flewyp. fll. 

U.iEiUAiNH. UerawivitoigrT, ekrtrlp ere 
vr^tdrTi. puatanEMd. UO dayi trial and leriuit. 
Wrllo Krn'a Etiulpment. Bus M-1SH3, TlW,. 

Otiiij. 

MAClIlNlHTS, Tool, niflher* rhe-.tLi at 
harnaln Ctreidir free. Cepader, 3002 We»- 
ky, lli-rwyn. 111. 

Iri" I H' StlfiTH Bend wrew euttln* en- 
gine lathe, Sirfi.OO. 14** i^LcpLoe crank 
■haimt S1-3 p,DO. All tlEi^a nf marhlne (mIi. 
I'lriE’Innttl Mar-hlnerr ^ t^^ujiply I'ampani.', 
2? U'eit Herpnd l<t-, aneLniLirU. Ohk. 



BOATS, OLlTBDAnD MOTORS. ETC. 



JSi-FOflT Flat but tom rriwhoat — rotnpkte 
plant tfrirr. Ft«« lioatbulldlnii ratalcw. The 
Hudilcr. Ih Murray HlTtct. New Tqrb, 



MAKE Till moner od eaeb. SO lUmnd 
Mead Kt-Tak you easily aiRtiublc ai home 
frak i-ciinkkt* Cdt-tO-nt htt. Amazlrui low 
co:jt. Qualltj. Seaworltiy. Fail. J^Mnpplint 
thinp a11<mt. ^tll rlf. $Q.OO dauhle-hfade 
putiiULo irlven With your Kl-Vak II you Kut' 
ry. Bush dime kr circular, $O.DO alD paiMie 
jvfTpr. Ifead Gil Jen, Tkpi, t3-JlGK, IS 

S t., fT ] kagO; 

FDItli llarlna runTeralon parla and hitl. 
McHlelt A. B. V$ Iduiucftk Qf ruTvIinL 
1'n.takmue IDC,^ OauilDuoD, 3lui C Rl. PhlJ- 

g.il'cRthia. Pa. 

BCILH A Moat. You eilt MkiHd a MeLLar 
boat by the Welch Byalem. S2 pajto catalog 
2 Sr. Vt'elch BduL & Supply Oumpany. Sli- 

jlco K-1, Mjtwflukce, WlncanjiliiL 

ATTFNTJGN HulJderi — Uur fabriratoil 
Iwal frame i laTO 73 a and cnatly inlBlakci. 
2ijepi4 redulrrtiicni« for quptatlan. lllusirai- 
«il L-atakjt IQu tavatf. IQC- Hay CUv Ikati, 
Irtc.r l M>i A Ik m Bt, , Bay City. _ M 

BOAT neiignm arc hUiily paid pT^fe*- 
alonili. Coinnkte cdufho by mall. CktalOf. 

WcatlawTi, >I a alyl|1e, N, J. ^ 

BtriUy Ynur boat. Rife Liro thirds, 
■Mie our rraily rut lemil-aiaetithleil materials. 
Fend 2 -''k: far catilua. BruOka Bn*t CO,. Inc., 
_F._ 2b. BiKlnaw, M ichigan. 

OUTBOAKLi Parts— New ur died— All 
laakci — Whal du you needT Crandall- Hlrki 
rompiny. 7HS {'□imiianwraUb Avenue. Uoi- 
mn. Mara. 



spcnrtNC ROODS, runs, fishing 

TACKLE 



JGR Yaclila {npur fmnt fleering}, MoUrf 
^tleik lujinp outboard ur lU'OtDirryi: Le englnOl, 
t^nuwinuljEkl. Blue prints. KIta and Sup- 
plies. ProtKiieri, ci,>i]iiLrr-aharU- Bargalci 
prices E Busb dime for detalla. Mead Qlld^ 
era, IVeipt. 1;{-BC, 15 South MarkeL HL. 

Chlraiyp, 

FIIB^E — 118. face iLlujtlriteJ tod bulldlJiit, 
RlrtyEng flihlhg tankla eataliikx T4cli-L-Tye¥i* 

HH-UF DrmpBkT. Fvinikn. til. 

FHEE Lilt, by BPd loaiJer NltkOfl mate- 
rials. Aim bi£ Call lug henljed hy 01 cry Ikll- 
erinarL Write today. I’huI If. Y'Ounjt, 8955 
Gtaml lUver, B’etralt, MlrhiRJtn. 

A(R PlatnliT lull ihoL repeitf^r — HOO BB't 
— 1:1.05; ilnglo sbut ’'KoonOrr"' — $2.23; 

MiHlet 28 hl-powor, rifled, 177 ril. ^-49.03 ; 
Beniamin 177 iml S3 fak.— W,U5: HU tUlci 
— slnRk £5.35; repealer— 19,05 ; Croiman 22 
i^al. riOes, ilncle $8.^5; repealer — JlOi.O.'i. 
HLflea, sholgunj, R&W, CutLa, leleacopea, 
hunting knlrea, hojilera., hltux-ulari. lokro- 
arnruM. ete. New, htr#aSn CatafiSg ‘'tw— 
■ end italMpr Leo Sal el, 35 Wi^sl 32nd, New 

Vurit. 

TE,VTH; Fadury lu ymi. Catokit free. 

Wjai lR_ Cq. ._E ' re-rc tt , Misi. ^ 

" I'JlAn’KElSI Killmn trapi 98e druil 
I'lmitar free. Grant SpoitgiHMla, B51-K. 
P.-rrn1r. M trb, 

lltiOKON Bar bknJieti, india4i paeJt bai-^ 
keH. ramp stnrrt. hnlrci. coiupu,Treii. wd- 
iTnor equipment. Free talalug. Howe Fur 
t:o.. Bni I', Cooj^en MilU, Hatne. 



FIELD CLASSES, TeLEScDpES 
AND MlCRDBCOPES 



GKT Gur luTreit prlnea On telescope-s. ml- 
rcDscopos, mark rainerai and biindrerh of 
Dther Itema. CalaloR free, XX- Winn, 
124 W. aa at,. New Yfltit, 

BIllLlJ O’’ Heflocltng teleieope. .All nartf 
ready to aaiembk Inrludlng ilkered nlrror 

$25. Lutta. Ntd vnik. ofno . 

T El .fitUirW EH, Mkroaebpes, hiiHxulan. 
r^HWveal pHi-ea- Gotkal eelalogr freo, (Icown- 

SWjlk CrthiMinr. 234 Fifth Avenue. New York, 
BlllLD TleHEOltng telf^icwei; egtalog free. 
Inslrurtloba lOe. Ofitkal Littwralorlea, 
Lj rrbinn nl. N. V. 

TKLEliCm'KiH, MkrtsirtftNrt, blruKUlara. 
movie cantcras. Cut pMC«i. Eaiy IMuO |iay- 
menta. lllualriied T-ataloii 1 0c Irt-run'leri).. 
Teoku OptlciJ, 5JCNE, Evanston, llllnali. 



ANTiaUES. RELtDS. fNCIAH ROODS 



BkO GOtllt tnillan arrowhoada |2. ■’i.Q, 18 

Jiffermt Florida 3 belli 11. ra puiiiiald. Bai- 
IrfuE'Eiihp gujiraniefdr C-tiaiiei Eilwarvlii, 

Tedwr Key, Florida. 

lUb A.SHIIItTKO Indian ri>lia tl.'lla. List 
l|. TalMufi. Callcf liock. Ark, 

lull INTH.4X FI Inti ti.M Mlpatd. 

Henry Hasskr, 19119 Btvn.il, NsahfLtli!'. TPIUL 

15 AIIROBIIEAB!?, Spearhead, lancrhead. 
yiapipum I.9S. Firaarms. Pbotullst IMR. 
AlUiieuiu. ItutUml. lHlnolt. 



POPULAR MECHANICS ADVERTISING SECTION 



55A 



WAKTED— Old til^tDl!<r TBralversi. LDche^ 
a^H.Hj City Nut land], OMith*. ^elirnaHa. 

rClIcH,. fur rlut» houdu ur 
den. VIckBm alrcrafl jnai^htne Huns. TH^neJered 
un*?TVl'Ceih1$ M-fUiOUH marrlnit, t/.TS eai'h. 
ITaflln fiJrrfaft idacIiIAb rtndrrDd un- 

EcnkE^ablc, ("."Si c«clt. f^e-cul inuney 4>TLtcr, 
rherli; or drafl. $1.05 dtixwlt Ml U.O,l>, 
arclc^n. Flal* OutAUn lCf“C ’H’lrrcn Bt,, 

Yo rk . 

if AftUUiVJlEAEa 20c. 3 Hirttpclnt-s IHe. 
tiLhETe, bJrdpDlnlj srraperj apearheiid 4^. 
C 'itE iLuinie. CDliin. Mlnerali. Ourlad. LcraiLcr 

Curio SEnr e. XortTibr^neh. Kanaai i. 

lOD (JOO(> Arfowhfadfl tH.OO. Call log Sc, 
H. Daniel. UtrdHiielle, Arif. 



TAXIflERWy 



TAVIDKKJfY ttrtinelal 

ej-OK. teeth, frenutne .ruKiaa lieiid fcjnnF. Tmla, 
43^atcrl«lF, «tc. Everyth Lnv for the proftreR- 
laitilclerailst. Send 10c for Itic his 
IlluaLrated catalofLe. Jonag Kro^., 

ItroathyUji'i Denrer, CMoraHlo. 

UXCLAl^IKU apecljnend. eyed. EcaihR, 
tupplles. Hofinomn St-UdlOK OSS Citee Ave,, 

BrofikJj'n . y. V, 

TAX i ilk HiiY Cotirae' 5P“'^ln. Kiimett^ 

3i;^Q Uriiiriton. filh Wt. , ItrooMyn. 

[.EAltN Taildcrniy. Jlc^l fnalruetloTL 
ttltiO lifare r Ta^ li-ler niiy Bchool, Lcuiont, _J11. 

— OCT^lal rataloifuc. Hiff taiiiea. 

Head fomu, Eremlilnff, (tJrerl fr^m 
uiaJipfar^lurrr. Thiidenrlr ^[unuractur^rF, 

Metnphln. Tenn. 

ItinOKET tl.oo Iluj. Hftiinitlt 7 Hoolt 
Jloine l^tudj TaiMorniy, OUr Bd pace 

fiSA. ^ ^ ^ 

GLASiJ Eyed. TAildennlislF', ' fUrrieti" 
iRunpileH, r.^rvrcEl. prices. Forty pase cata- 
iofl. free, Write ImJay. Elisiooi] Supply Co-. 

BliilLh UulEdInii, Uinaha. Nelir^^^ba. 



DOGS. Dinas. PETS 



Sl^tlllTWMtlK; HCfl Polplerjt, Seltent. 
><lralFht tTouners, cmuhlnatlan Hunlern, Jtah- 
l»lt ipd Fox HoundR. illieap. lAst fret, 
ftajfiRcj; rteck Kennel a, Uainjtey. JH, 

SAIXT Hcrnardn — the kind ypu'vc wanD 
Cdiri Order {rhrl:Rtnitt puppy hOn : no duly. 
Hinte hritLffj t^^5Pt(lfi■raphl^: pmapertus linine- 
dlately. Hoys.1 K en n oln. ’XaplarFllle. tjue. 
SL\ .STIFFS. Yjuna and old atoclr. 

up. Dr Alte r. Bt. Fael, I nd.. 

FLYI?ifl Kdiultrelli. ChrLatmiLH peli, 13 
pair. Shn Eer ffortic , Charlegtoo, H. Q, 
COUN. Foi, Jtrijtl'C, II abb it amt combine" 
tlpn iKiUnds. Foinlen, SeUern. Chem', 
Trial. LlieraturB free. Tiljle Keaneh. 

HHH. Hcrrifli. III. _ 

ItK.tUTfFlli Puri white poilfi dots. 
Adsenli Kcppeli, Moiie. N. Dak. 



POULTRY AND SUPPLIES 



Il.tHV Chlrka priced as lov* a) dc. Make 
hi* money on fiilt ami Wlnt^'c h rollers. IJmi- 
ble >-our luoney In tWUTyc weeka. -\tl rhicka 
hatcLied in th.1,D(tfl efiiir unit Smith iiLaehtneK, 
I’hirka froni heal thy hi ah prciducinj: si nek, 
fueled tn- irnFeiicd. Write fer entalo'r ami 
biir Ironrlad suarantee. HftiTiiWtr HflU-heD, 

Itrn ng, SoympuF, Icif liana, 

l’'OL’LTRY Tribune — AitierJui'H leidin* 

iMpUry majtaxlne. Five yeiit-f ono 

year trial 2.'hC. IViullTV TrthubC, Uept. 03'C, 
Aluunt hlprria, Ililn()'f!t. 



FARMS AND FARM LANDS 



■ID At’RKS, Stock, rrapBE an TJ. H, hiifh- 
u'lLy, raadsl4im1 an-d tourist ramp iwatLan: 
aEErfl'Cllie H^toDin hdUFC, Ane ri]la*e lorallcn, 
£aad eernent'hjtFrinenl hern; $210(1 InrliideF 
team, ItiipIchtenlR, [toultry, row and pikS. 
c'FOp^: $11H1D dDO'ti, picture page S3 htg free 
eqlelod. }}traut AR'y^ 23S-F 4th Ate., Krw 
Ynrk CHr. 

F.IUMS That pay In the Great Northern 
JCii.Uyay Bkrlruitural eiuplrf — MlnnCRoli, 
N'arlli DnkotR, Alontana. iLlahto. WashiilptoPj 
OrcKon^ Fertile hlarb Roi], Ii.|i;h produclnf? 
erups, srain, fruit. Te*;etiiihle», feed anrt Utc- 
ilurk. ilaiu' kinili of f&riiiR foe" selectlcin. 
Wriip far ItRtj and Kunei of Plenty tiook. 
K. C. Leedy, Deiht. 1207, Great Norlhertit 
RHllwav, Kt. Paul. M ] n ncsol a. 

QOVEEtXMENT l^inrEs ten rents) acre up, 
InfomaatLon *11 stiilfE twenty -Are cent?. 
NatLortiLl Tat Service, (IDO A AIsleatle llUiJJ- 
Ing. Deirplt. 

4rt ACft-Bf4, Near White River, unfm- 
prnved, UDUltlT land, lifm-n. $fk 

monthly. Free IIfI and literature. lluD- 
liard. GtOFEiuan Uld*. , Kansas Giti'j. 

K*n:tss. 



OOl>l> Land Htlll al rock hnllDnt prices . 
WushJnfcton, Orticon, Mlpn^^uta. Idaho, 
North Dakotk. Ask aljOut nevr nurlhw'est dt- 
vcLoiirnents. Literature. Specify state. J. W. 
Haw. 110 Northern P4c|flc Hy,* St, Paul. 
&lln. 



TREES. SHRUQS. ROOTS^ AND HERBS 



BDYSKXKKliltTl World's Urffesl vlne- 
herrr, T*4te i^semhles raspherTV. itiimeHse 
nrotlt. Vn;ry hardy. Thrive where blark- 
iierrlei ktow, E’rrcialrl frunt Virginia. Okla^ 
honio. or oriitlnil acrcane. 10 — $2.0Q. LOO 
—(IS .Ofl. Free plciarlal pamphlet. Quan' 
tlty prlffi. Healers wftiUcd. lliticho Verdad, 

Mentone. Callfpi'itt p . Hor 7 DO. 

POTASH FerHllt'cr Ihardwood ashcsl. 
Free circular. Ceorite fiLeren^. Feterbarouih. 

OniaFio. 

FftKK! Send for this ainazlnn new 
Herbal isL Almanac. “ Intereatlns! intEruC' 
tivel Etlueatlonfll! ContalM Ot«r SPO falu- 
abto herb meflictne recipes end Indian He< 
creta for home uj!e. Ilcuullfully llluaErnted 
In natural piolor#. Needed every hamc. lUme 
cover!) iiQstafie ahd handlln*. Write to<layt 
Hoianlfj, iij ii'cst ll2Eh rttreet, Uhlcapo. 



PROFITABLE OCCUPATIONS 



nAlfHNG Jumho frciffs, Intereslln*. BE* 
future- Females tay 1(1.050 tj:*H. Free lii- 
erature. .\nicric4ii Fro* Indus tries, Buk lIllO, 
lla.rnc. Louisiana. 

JIONLT In mushruotn*! Start dotv, In ccl- 
tar or fhed, hl*heFl prices. 11 sej u si re 
new prof:esR. rilBuer, better, quicker rropi). 
il'u liuy. Books free. American blushrouiu 
fntlustr tcH I Dept. aO!E. ThrontO. Ont. 

LllAItN Photo cqIwItui. pay In* urefessiun, 
ootnplote course 2.1 centj. ] 'a riot Conwra-^ 
tiem. Gruemvoonl i.ake, N ew Vork. 

M.VKiJ Munej— Quickly and Ironeftlv. Our 
l4>oks and plans ti^si'h yon. huw, DcLulli free. 
If you mean husliteHa. Home City f^pccial^ 
ties, R)ti I'ISJnM. Hpriti gncld. ilas ^a^uset ta^ 

MRS. M. Fame)! (207, three WreliF. tiLd^ 
Ini muRltrooins In fcljAtt Lxecptlunal, but 
your celiar, i^tii'iJ perhaps sulEabla. Wo buy 
trotiS. Itook frw. United, 3A44.-Aail Lift’ 
eolrt Ate.. Uh iraifu. 

"ItAlftH Glaul froffsl" Btart hackjrarrl. 
We buy! Breeder lays 10,005 c**f) yearly. 
Frojis ae|l U]) to So doEcn. Frca lx)o|t, 
Anierlrnn Fro* Cannln* Company, 

NeTT Orleans. Ijonjslarn. 

MABl^ mo Gah pcnetratlnE OEl, IlS’.Ob— 
£c]l 2.1c pint. ForJeuta and full InfDrjna^ 
tion 92. UU. Product g)tarantccd. A. L. HesR. 
Hcii Bl.3. Janesville, Wls. 



OLD BOOKS VfANTED 



WE Pjy up to J, 3.51)0 eivli for old bookRt 
also hi eh ca*b prln'es Fur old ina*aElnes. let- 
ters. newspapers. A sfn*le alDry book, school 
hooK, Old BilrlO, travol honk, aimaose, Ctf.. 
that looks worthlesR ni*^ hriUa you E30, 
(105. S.j5u or more rash, ThauFonds wanted t 
A small town bl^T^let tllp^verud a Valuable 
edition of ■"I'llcrlm"! ProyresB'' and sold il 
for (4b5a, Two boya playlnu In an o1h| bsrn 
found * Valuable etlltkn of ''Venus and 
Adonis" for which ws nay J3D05. t^epd lOc 
now fur ])Ei; price list. American Booh hi art. 
115 Dearbarn, Dept. lli;l, Chlcaen. 



BORKS^, PERIODICALS. PICTURES. 
POSTCARDS 



FREE I Hi* ratal 0* d.rserlbin* hundreds 
cf booki on varlouv EitbJcctB. Franklin I'uh- 
] lab in* Comtiany, S05 North Glarh Street, 
jkpt. 211b, Ghlc itKO, 

FRKl'7-“Senc1 for U.^t of obw tcchnli'al 
h)Hiiks at acniiilloual d l^u'OU bit. VY'. Winn, 
121 W cRt 2 3 St.. New York. 

£11 ii'UnLD'S Fair cards, 23e. Ilrttiit, 
3 75^ TCarocs Bronx. N, Y. 

FttFKU Beautiful colorcHl JtxjO art pic- 
ture, Herbert CtDwl, Route Four, Uanion, 

( thill. 



PIGTUillJK— 1051 SubJeetB. flamples Igkt. 
Mullkau. ar>n W. 1 )3. New York. 

MAG Aa IN EH— 15 Lb. (1.Q5. Vnrlcd ai- 
Eortment late nctiun. .Mostly un.^tld copies 
slljthLlv eoUciI. AtEanlk, 920 Florida Ave. 

N. W,, Wa;)t i3n Jiton> P,_C. 

Ol.ll IlnokK liauttStt, Euid. runted, ex- 
chan fied, Bmik Kichinez, 12C E. LexEncton 
Ave. . New Y ork , Pity. 

HTf'PENDGF'K Xblas Value! Super- fine 
21 piece box essorled UhtlFtiOuii Cards, int- 
est (tesiffn.i. cblor^. $1.1)0 puslrmlrL Atihel. 
154-t Buckinefmin. Toledo, Ohio. 



WKsTHiitN Trailer Trills ctvea trailer 
owner a ilJ Furijt of Western trailer infor- 
mat Lon. trample ro])y. 10 cents, IVe&tero 
Trailer TrailF, kuO llfarkut Street, San Fran- 

cIecp, Co lEfrirnl^ 

liOU' To live 130 yeicR. Particuiars free. 
HDD Cmvles, Joliet. III. 



GAMES AND E NTE HTAtN MLHT 



PLAYS. Operettai, luuRleal comedies, com- 
plete mlnsirei drst- parts with too* proerams, 
tdackficD skits. vauttErllle acts, monolo*s, 
dialoAS, recititEona, luvsnlla plays and 
EonEs. mutleal r^Htdlnita. entertalnnienta. 
oiake-iin euKis, Catalog free. T. s. utni- 
ion it CO.^ 523 So. Watiash, DCpl, 11, Chi- 
CSKO. 



MAGfD TRICKS. PUZZLES, 
/AKER NOVELTlZa 



irrariPr Taur frlenda — he a mlnn! read- 
erl Amaxlnely clever trick and ratalOi!' Rent 
for Ibt. National Magicians. fiTl^’S Wood- 

lawn. t'hleaao. 

.Vt.4GI(J Uitalopue £IIhj, Lyrih. Mldlitwl 
and AIhradt Av)U, I Farairma, N. j. 

■lOIN Maatcish*' fraientltyl Monthly tnaE- 
iZLne, EaJhpIC 100 feOntaiilB many tricks! . 
Inlornational MagieianE, Mount ’Morris. III. 

NLW ilyslifyin* trick— 2 -'h: coin. Fink. 
_!1277 N. 22 Street. Milwau ke e. Wiacunsln. 

fILLGICAL Apnaralus. lllualon!). catilo* 
3c. McKwsdo. Ei55 >f |rlinl f|ue. l>alt*E, Tn- 
l'llGFH)<yiION.AL (3hUr!,e mind r^pdlns, 
tiicntal telepathy, spirit kLbIO writing, $1 
Couiidcto. You call names of Rtrangcri. tell 
unspoken ttueatlons. Ilejidarson. Iloi 341. 

S*n BvTnflrdlMo. fa I If. 

"DON'T illfts This." lij EockI trleki), l3c. 
G, A. H.cdc. 327 It I Iter ^t.. Head Inn, Pa. 

^EaGTG Trleks, joke novEltiei, pgsudes, at 
lower prices, tjouth's larse^tL ]lne. My' fg- 
mqus cfltttloEue. 'iicolt 11150 Wonnlerj smi 
'■.i5 YlyAlertes >r*gli'" nnsdnilr] 15c. Irt'fJle 
inclgy. Y'ou wLU he aurpriaedr Lyl« D5 u*I1ih. 
Kt ullon A-S. PallaF. T exa s. 

LATtOK t'rwfosFlbn^l maglb catslokue, 23r. 
Hotilen. 225 W, 42ml Hi-. New Y' fjric. 

LE.iHN Y'entrl Iqijutiiq. 3c uttmp hrtnrg 
psrtlr blurt, Hpiiltlp, 125 Nurtll jftfferstpp, 

I'tTirlii. HI. , 

BK A ms* L i- tan. Lste« professional wisirio 
r'atAlbf^ue nf latest trlrk.! 23r. Cith paid 
for romptete Tkrlidl )ha*Ec I'oursfs. VYYltoL 
Ireland. 954 Weilcy, Oak Park, III. 



FOR BOYS 



FA BN <?7)rlvEnia.v pnoney. Order fifty seia 
ChrlRtmaa aealE. 4(rll JOc each. YVhan sold 
return (3.00 keeping $2.00. HL.NIcbolu 
Seal™, Dept. 43-P\fl>. Hrooktyp. K, T, 



RARE COINB 



LARGE Gents at bar gain prices. Enelnaq 
sCautji. L. D. Gibson, 11-125, Band^nap 
North Gamlina. 

OLD Money wanlnd. Will pay $150.05 
for itJOl dime, S, lulnt, $35.05 for l0l$ 
Liberty head nicket (not buiTalni. 1 pap 
hi* premiums for rare cpInH. Semi ic for 
large coin folder. May mean ai,Uii'lk fhrollt tb 
yuu. B. Afax Meld, If, Mrhl Bldg,, ^rt 
Worth. TexaF. 

UNI TED Stales con)momoratlye half dol- 
lar). Lincoln I1.1&: Leiihjfton (Lkw; Texas 
$1.50; pirkaPERs $1.1^0, Bargain sell in* prku 
ll^t and I'lltfnrhli 55c gold loken 23c. 
-Vrcy . iTuskoai*^^. Ok la. 

GDOU 0c liver. ■! note* em] ciit4i]OEue* 
1'c, K. Koherti). Box :i2^. Itaplda,. 

1cm*- _ 

01 AU, PrcslLlentR pasters and eoin HeL 
13c. Joseph Ootllji, 1JS2. Brniidway, New 

York. 

UOlN arcrrtianl. U. ft. colni and tiolCa 
for sulu. Hubert Circah*. Ht, Aucuatlne, 

Florid*. 

15U0 CKNT (15 — Wa buy certain Coins., 
common and r*re — tlttitrs worth Ip (D550; 
lH54-13Ht!p Imilau henl rents (155 each; 
(times before 1993. $1115; Llljcrty head nick- 
els before ]9lJ, |3D5; large pcnnleH. 93055; 
efu'KS'cd posit! go stampa, 913; half centi, 
(2i3; half dimes. jl73; quarters. 9^55; feab- 
tional curvcncEes: paper monvy; *ald dollirB 
(Ih’ 05; colonial coins, $JtD5; altvcr dollarMj 
(4,505: 1933. 350. 91.55; fprolffn coins 51 S3, 
etc. Hend 13c roiltiX fOr lllujtratcd 1907 
eoln Ijook. before (end In* oolnB. N'ltlanil 
foln Corporation (95>, SprlngQcId, Masa*^ 
chusetti. 











































POPULA.R MECHAKICS ADVERTISING SECTION 
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romiKMflftAT[VEF!. Tffcnir dlETrrFtil 
irir. far4>tan A]i|vraTili sunt. 

l^kc , ArllFiMlnn^ ^TiBiarliuBfl li, 

ViaLTA L>JR'«rrnl. SlTioU, OH $S.OUh 
7n ii.oa. ('oton!ii]i, iubiiiffs, rtuumpraj.* 
tl.UO^ ti.Dtlr ilLi loti,. UsrtaJu, 33 liivUanrK 

IlfllmtOf Mallj. 

l.'oiuinliut irJbnrIo nnil llinp 
oF !<' illnlTcrL^'ni ^Itirtiiii L]][^l^idln|[ Xuv f^ulnra 
itli-i]i.gl 1 (fnrmpf CStirffl-flh i tiliinv> : Int f testing 
Turlu lE34jmI jnd LtcwirJ [fUtida, Mictr. 
feltldii, r-ti', Oeili' la 4 TJHrovaL ■uplininti. 
F'dilnicijR Slij.Er4p CJtl. , l)r|»i. 11^, \Vil-i1i Lnc mfl , 

r 

Old SCiLiupii and PnFr-lanhci iiHiLCrd. ^vjll 
[iny fnr 1031 le rrr-en Frftnklin td' 

[urr parfumlPLl ptovcn kliiii[p. Welle before 

lenillnR. Ifiinfe fuliJ^r Iflf, 

llu-t ll-t, Blyrii. QlHo, 

ftl Mtl Hb I’LPf «)[py nf Unlt^ FMilliieIKt, 
Dui 33, SlPiJin, ii^UiitilrR, NP^hrr1itii.ti, 

TntHeii. , 

EX'L'llANUfe! tUimps, ihojitcerdi bj '^Kt- 
rhincrn,^' 01 Pij^^aitc BurtJLU,. PirLi 120, 

Fru-nfe. PjFiii^ulain 

AJ)LMaII,H, rnlcinlali. 

Ni-w and pyiitalrlp Mari^Hlit Hit tree. 

Hlpiklt, flrocnEliurs, Pn. 

I'MIKATAULU Ih H. amnnalT 3i? 

BfTilnFt, Iloi Un, Wclmnnka. A Ip 

PENNV Appimel.^ lliet {iIpau. ilejvDod, 

390 Ai|jidu Hi . Fmiii>na. Pmlif. 

FIlfcE— 1 nlti.Mi pritP-tlit tfl i«rl- 

_nm rnljprlqn, Jlgalt, FffiBft. Hli l Q 

LlJUO H'OHLHWJHE t^tamp niliClifrP 3^r 
Mjynjer. 1^* Vl'iyj’rly. ricn^lnmll, Ohio. 

VALL'AHUK I'rfUiliatil, Hf: ptpiliee. Ap- 
pmvh. HtJi 1 3^, WiiiTic, W'fit Vlfjtipli- 
FllhE. iJ^Filcri whaliPi.a]v Hit, I'fltF^ 
WjiT^. Sit Norih Dortwini. rhlntio. 

UNITED i^Utet — Og rnrclsn lOc w3(h ap- 
PTTiT*b, 70 iintrlfrtl forriffn I'tc- NtUriiilii 

Hump Vo,. Brunlni(._N'Bbr*iltil- 

linmKlI rnlnnJaiiT JHHI rtlirttent iiKlud- 
ini iubilpes $2.00 1 .OOP,. ilO.bO. FftldPlal 

mppraraU Viird ratiluFur, iRilhil rr-ftire’Dres, 
Eli Euttlcl:, UunkBld-e Raid. IVvyrA^matlth. 

llnjljind. 

OD IJIKKKREXT* PnlUd Ft men, far«lirn, 
Oc. ipi^rDt'JiLi. lllith JjlrcCL, 

UrjillriB. Majti. 

HCAIICE t.VAtH Hire eel. Pour beatitlful 
IdiH^lc-rs, IPr- with ap|jnn*i(+ JIaruLd Uearv,. 
(^iiarlnllr. -StlrhlaaJi. 



FREE I! IkarEe ftlrmatl trhnsle ipil t»B' 
rliiaiine Cafinan lalandi map ilampt aUp 
]u,rj{:o FHvcr Jubilee rammcKiontlva {r Fu- 
ture rArli}|-L|, line hard'tb'jiel toup' 

trk^. Ihrlu Clin K Hutlan <ilocrt imiD], 
Eplrua <RbarpilkaeiEerlH eUr., iPd, flhlJly, i 
tel of E, Eliirpt mare than QO vcen old. 
Thli yeluatila n'oUei^Liftfi tlutfllulelj free lo 
m.>w [ippmvtl aiijillranu A^ndLhN 3(! pbMlAd«: 
Mli!virn]il Ftiiraiii'Oi l)L‘pt- Pflr lUdwDod Sta- 

Hor , . PPDoktyn, PJ. T, 

MriZ.vMltKil E Tri&hifle linnall &laiiti'p. 
iuhiJn^ih, I'nlcird Hu In nimineniH., Ftrnrb 
fulnmlal tilcturiala, Thina^i uildrfrt alamp 
anti par hot oF 24 dLlEeti^nt, ilamp tnmi, 
HiE^, all for lOr |a ftpprOTi+l (cpplh'-RPU- 
Hh*rra SUmp to,. H trt 73._ FmiTa <>,l,lf. 

fii,vk|{ JuijHi-ith, Neviipuridiand. L'aiiaiia 
Ineluclnl In o«r [uLrJifl uf TjO difTeranE Itrll- 
itli, ]4 l' [u appiDul BPpllrantJ. Llita free. 

■Minllr J^Eamp Cemipanj, Irfunri an, Canada. 

AltSlH.i'TELY Free! I Krarn mini UnlLeil 
Klalea Inlccreph itaiim^ ratRlorlni COc. amt 
uur blR Ofl-paiie llldRlrtttejt riUlair. “llnlted 
ijlatci, BrIiUh Narlh Arnni'lea a ml Fprt>]Rn 
fllinapR.“ ^Vrlttf todajf! H. E. Jlarrla ft 
f^i^. HiT-O Tranplt H u I Mil n Bottu rt, 3faiH. 

IjNITFU FtuLra nminkcnifrratiTD, cnare Ihan 
enr o1har proup (vT Oamni increase itenllly 
Jn raluc. llecplarly eceitj jear they adratFe 
In prlre and *re liircirr to oldaln. Tlie 
hmniful H.rrd HuUth ]^Dk and laipcrrarated 
If and 3c Parka for Intlanre went up llPdF- 
alnra latt year. We alTer lh«e toitelhar 
Irlth ' alher FnlEed Hutei Eotniueicioritlvea, 
inrludJni; one aver Hn ynari oh.l, ror 4nl¥ 
Ihr Co apprmal aiiplI'ranU. Cl-nly 1 Ini per 
CCH-rRein. Approval ilcartiguincra, fllohiii 
HUtnp r-oPinanv. sob - 4lh Afc,, Bepl, Fi4. 

jffw York, X. y, 

~ HAUltAlJtIkH Animat. ErUroa UraRl, Tc):^b 
plrtnrlal,. AhytHhEa mint Intiuded paekrt 0-t 
dllTerehl ^'Elh appmfala. Cc. American 

HlaiHp r-CHnpany. Pninkforl, Ohio. 

.\Ml%tAlli Trlaniiloa frum Llherla and 
MmlainEdeiun, 3 Brillih illver Juhtiren. neir 
KIp£ Edward Blimp and packet 23 dElTerrnt 
Blainpi from Aserbaljan., China. Ukrahla, 
c-tG. All For 3r tn approval aitidlranU. CHp- 
jer Ft imp Co,. riepL 7, mntirHaH>r, M aaa. 

RaDEN. iHCiirw 0«rinan llattl, Ifun- 
raUa. rrWtitiK, U. K., ABerhalJan, Tar- 
inaJit. Tnxiarauriilan FrclGralrd Republic — 
everyth Lpr ahinlutely free to epproii] ip- 
|■Hra^(l rnclntlnit 3c. VIkEne Hlamp 
1 -7‘ ilap^nn Place Rnwiklvp. N. T. 



CAUrOIlMA OnTcl inkeru. Jli fllw 
ilu 4-Hr, 1(1 dilti’rent Llncom nnti 
2 'pc^ San RiAfra. Lincoln. OreiraTi tL34 r^ch. 

Lar.ge lllui<ii'UU>l <.‘<'>1^ rRlalnc .VDc. Rari'aln 

lEiit n-Llh larre coin fnlilet He. CoLn^np, 
3ri]i) ditituT. A lanm l rt. Calirornla. _ _ 

a:» DlFFhllEXT (.’n1h» altil blllH Otto 

Oddehon. Roi 101, Jjprtnnliehl., Mo. ^ 

20 Nll'E roini. 2 'hi c so. tl nO. “S nip Ka- 
rhanwe, ]loi S-’iH, KaJitui Cllj,. ^tlaagurl- 
1JX1TKU Ntele^. Laiae eehl. liVOUV. 
nickel and baraiJn. Hil. SThc. Eh'vrrt 
kjatei JaTE4 CEJiti, tl.OH. (lrQir.ee P. Caltln 

rpjnpanir. A ugu iiB , 11 ne 

CHIXA Fur ect;r>' type OF rollerlOr tlvrajri 
carried, tl, S. ItuEd, rummcntDrallTCf. allvcr 
and mliHir rolm;. FJnc lEwk OE rureiRn 
calm, eld and new Liruci. Vaur vorre^tuHiit^ 
ence itnd want Hit InvLled. New Xetberlnmla 
f>i!n Co,- Hu He 1». 0r» r»th Avenue, fiew 

Tour. 

C.^MaIHAX Coin CaUtopuei. lOHd plater 
Vcilled i^tatPis, Panadlan- Rrltiih 
rntng for aalc. Park Coin Hhup. WlunIpeB. 

COAIMKSIO'HATIVE IIILnali. Mon* 

roe, OreEnn, l.-o(nE litand. Teiat $l-3[3 eRRlii 
JLLuUrated ratal Q|ue ^Tie. \nriuan HhulU. 

Hell t-Rkr. l?Ub, ' 

3G HT.VMP Rrinci new price Hal, roni* 
memorallve COinji. larEe antj Rinill centa, 
SchuiiE. 41 Q FLrat National iHmk UuHdlnr, 

r lifielnnitlt. Hhlo. 

NEW And Gld tmln* oranlrd. lulit Ibc, 
WatEer Alleryer, liijg 143, Newark, N. J. _ 
t-'i.llO TO ll>0C.ElV Larh paid fee old enini. 
Kgdp all Old hi4ncy. BeoLl la cmls For lt|ui- 
Inled eoln value beak. liO. Ouirf.ateed 
prlcap, Bujlnji and lelHPf. Coin KKrtimie. 

Ttai M Hnv, y. T. 

FiiKilE Foreign Mid. bafiknuir, and Uri^a 
HlUitraled cnltt raialejtuc. Send 4c pvstRar. 
Cein Bpprtirila aenl. Talham Culnca. HprlnB* 

riFld- ]3:S, Mm-i. 

$l,Fi0 KACii For certain Lincoln nmnlci 
dalcd betwern 1911 and 193,1. Keep [HHEeil. 
Send loc far cmniplete pijtn buylnR bunk. 
AmeFlrin Poln Odjuimiup, liepl. Mils- 

bogee, Okie. 

K.ULE United t^tam, tnrfllth coin*, war 
inedaJL CulaTufue 10c. iMcnrcUe, Celmndo 
Sprtnet, CtdoradQ. 



STAMP COLLICTIHG 



ECTIfADOB Barialn HaE free. JOda mlX'Cd 
1,1.09. TS dHTcreTil fl.On. HHl itlfTerecit |2.an. 
I'eru. Lima airmails Sc la ] 4 ttgle^i tT.Ull, 
■"rrmne ft CampAnii, ikii T49, Guayai|iJ.H, 
j-V-iiRdor- 

WOULIJ'H Hitirillei.t air mall, 12 09 U. »" 
^t■T^p, aPlmila, tilrd, train, Indian, air* 
plane, Cmimehi'DntJvei. apecLel iBaueg fcllli 
scarce atampi fniin dltterant cnittiLrlci; 
Mily 15 cMti wltEi, atipmralpii, I'apllat Hlamna- 
^ind ItpciafvelE Rnad. Little lUx k. -irkintiia, 
“ ItllJTiftd COJSbSea. 50 dlTTcrent. VVorfd'i 
Urltl^al Idip Etarpp. f^hlle 191S alrmiU 
mint tet oF 3. Everiiihina lOe. ApprociLi 
Included- O.ver, Hni "O, Auburn, Maine. 

COMMEMOBATIVE Rtampi, IH Inch air- 
plane mudel. armr bead, flve fDreljtn cnbii. 
Jive XT. S.. R. I, racdal, ruin bu El cl In. Alt 
far SOc. OfunFa Tlnlilty Hhop, 1B& Lrllplra 
Hirer I ■ Ptovlrlrnre, n l 

RAllITtKHM Hirrhinlitpin beiuli! Bo- 
mlblrao hfhlke *ta<np: larre Greece rharlly; 
mint (,'ayiTiaP blCnlnrl; atmree Fyrlan alrpoBll 
three jubilcea- picket old U. H. rerenuei; 
all far lie ultb apprnrali. Trldenl Pompany, 
5017 ttrKean Avenue, IlaltluWiPd. Manl a.nd . 

iTOLOHHaL: N™ RermulU, (luhR Man- 
lanwa- Cuba Onrhct imHioipenl. E^tireden Eet- 
rLmEcPai?, qlr:na|la iPd lubHeea, A El nnly 
lOc I4 approval appTlranlH. Tajrlor, SOl JlaW* 
I home. HaddonltelJ, M. J,. 

THE M'flrld In a packel — KH5 different 
rtampa Froia 103 [TIITrrent cauirtrlea. Includ- 
ing Abrvalnla, Afghanistan. Hmnnl. Fnlh- 
land. IfanflbaT. and mher^v Irnm AFrlra, A*, la, 
Hpulh AirsCrJi'R. Weitl I ml Ira, rtc. Our pam- 
phlet which IrllB "II □w to SlFalie a Htamp 
rIollecMun ProperlyH"' toHeEber with our lane 
hiTEtLln Tint af aihuma. parkali, acli, elc.j 
all For only 2ke. Queen f|ly Stamp Co-- 
Koain :1H, flIU Rare HI., ITlnMnna^ (Malta. 

BRITISH Solamqn lilendal 1 iIco1ufg.| 
Gtilunitilan alrpoat; yiitantlr aliwife atnoip; 
rtauitilete CcaitJi itlran leE ; mre PUjerla; weird 
Kaatfun llepy thUr — ?ir wlUi ipprovatfll Haion 
Htunb Co,, AHire IlEdn:, I B-njoklyn , N. T. 

WUllLH'S |..ArgC4l blip, icajce trlanple, 
iuEdlM. airmail*. rinoniemoT’aHva*. InrUid- 
InjT pnrtiiiuri appcuvali — V. Tra-Value 

.Slajnna, Roi Pllia, H artfori T, P onn ertlru L, 

FREE— Rcauliru] Aalrld, larre Ruisit, lOO 
different alampa nllh iip[hrnrala. he pD^Uge. 
Elite HKUhp Shop, Charlovalx, Mich, 



riO.'h hlFFKllRXT rsic. 10U3 DIFTerent 
11,33. SanEliec. 1 007 Hum mi I Htreet. C-Q- 

lumhui. Ohio 

~mVK?r; Flftr packet ralRtualm tmrr (1 (HI. 
3C lo atipTJS il ktipIlcRnli. ]lrntiae» Roi 307- 

llrhtgL rotltl, 

.Tl'BJLEHB— EJilfliE diffct^rnl 10c i;ri]ti 
romplele. uacd, ll.Sd. ErlkBoP, 733 Rmc, 
St. Pa ul, 31 Inn. 

AIRMAlLJi— a."; Different, 23 ceitnirlfl^ 
1!! centa, approuli aenL Lrconard, 719 IFb- 
Inn. tVjrr iYiyne, Inri. 

f.ACKK'fS— hui Different lOe. fiWt rllffer- 
ml 3 d different Canada Howard 

HtmrU fltQwaiida. N. T . 

EOX'I’T — 'iS Different, lOe with appror* 

a] B . _ Hchrll , H7 ‘^*71 1*; 

IRISH Htartp'i. t'bn>'|wa i]l(ferent, me 
riuiJar. Air. .MciTann. 0. t-uwer Mtllow 
Klrret, Limerick. IrelaPtl 

SFlilTAL! Ill Htahipi caUl«nt'|n . QO— 20e 
with anprvralx. Faulhner tJtaiaplit, 41 Holy- 

ftke, Malden, 

1500 MIXKD IE. S. cominGjnorillveri SOC. 
now. Pricea adranclnf. Omanaun- 

P42 llraedwaj. St. Paul, Minn. 

“ntkVA Nude" flRuip. lOc to apprarat 

Bortiiranct. JriveiU. TitiutEnn. Penna. 

19(1 JilFFEllKNT 111 me Crknatuw, G5fl 

R. w. cniv HF.. i^BTiUrnl. n regon. 

FH EE— Mull rjibi r | u* iilrpia il leL lo ap- 
prbTil appljcaPli crK-loafbg poalBUe, Kni^pl, 
IJtlB^ Weal Fanni Rd.. New Ynrlr. 

:dl HIFyKREXT iirKLh Colorvlri Gr. Ap- 
provals. DBywLn'B, Atlantic XVaj, Miami 

tleach, Florida. 

' -ID HTaMFH Ic (ManctiukuoT etc.] Alhum 
3c. Itii II bt i1. S<t! l Kor t lianinlun . Raatgn . M hm. 
VXiTtjT HUtci nn arirnmui, HuJIivan, 

^1 Mippcaota, HI Paul, Htinn. ^ 

JlBlTjSIt rjglmtei. lunalf landa- pliibrl- 
alBt aim'Eal packet Slip. Bar £« Ena IP. packet ■, 
appr uval a. Harv er Tendc. Decalur, Indian a. 

FILKEI filUaT rated aibuiA, iCarrt lamalPa 
lubllH. S-'(t0 I'nEled Etalefl, Iwo aala cata* 
lading il.OO. Only lOc mall Eng rhargei I 
Chulca mpproTRif, Glirton Engll-di Cu.. 

Xaahua. Ne w Halnpihlra- ^ 

PHENOMENAL! n Froa collcclJonl Aier- 
hRljun, Tangflfii-lkt. R elgi uncango. ^aruilbar. 
elc,, n'llh •apptmil*. JTu»rnlJcff> Jull-B 
Wf>t 1 2th Place. Cbicaga 



VALLE InBleuU nT rirciuliiniB. Appitivala 

Hr UP. _ ’riHCUil- Rput^ 4, HisUla, ^^_V - 

R.UHTIEH or the Futm-e. llcauiTFul 
Queen Aatrld mcjiLorlal, Van 111 n ilCnhura 
mourning aUmp. REtaaailnaEeiJ King ATex- 
ander ntnumlnf kta’pp and easily rati road 
mmiu^indralive aEimp oF Grrmany togelher 
With bhvilclG PEccBT'd' atrato.iphere ha11o(i>n 
flight commernoraltve. All only iQc tn 
abpnjval ippTlcinta. LorwJn Stamp ('nm- 
pahy. 1,127 BooiotcU Raulaturil, PhlladeE* 

jEilfl, Pn. 

W-WTED— tlooil 4XiPdi tinned rnitrtl Slal-i 
atiiupi on originat cnvntapn* boFon I»SCI. 
No deater*. If, M. Ureen, Doi 224, Rack 
Tiay. Roatnn. 

FItBI-;— irh DEfrercnt J'rru Id approval ■ ■- 
pHruntl cnrloalng poitage. Ranson. 3E5^ 

FiiM<*rtnn. tlijcagn. 

Free— E ight rtcauEirul alrmalla !□ ap- 
proval applEriiPEa eneluaing postage. Oreen 

ft C "n.. Xcirwood. Dhlo. 

LOOK! £3 “Different Japan^ large Mcm- 
guHa, $1, |2, fl, I", |10 XJ, J4. TTvenac- 
□nly ,"rf; to apptvicul apblicabtB. riarenca 

TurhartB. 41,'i Hjnamore HL, Dept, a. 

XVjRndftttn. MJehlkij^ 

4(! I H f JCSfJ Hutvrci 1S93 — Free E fturjti-lot 
ao])tnva.LE Hnta E Slngieal ItfrenHieoi tiEeas^, 
Did OuEil sump H b np, l o m Pity. Inwa. 

]|10 U, S. I'ammemaralivea. etc., lUc; 
nOEj, £3c. Rp i l.',*, Newark, Nf w Jcjicy. 

tl.EiO POMTAOE Due free. E'nhaa(Fde 
Ffikeil Stalea- AnPtuvkIa- Neiaan, G'g 
Laurel. St. Pm], ^fltvn. 

X'^ALrKI lEJtJ IXfferenl lE. 8. :(Or. 210 

farelgn Itir. Htanip ilouac, Wenatchee, 

Waahinetoh. 

KD.M.lN Klatci. Seven different cop let 
catn-lbiiCEnc |10.£3l (?nFr 19c. wllh Rpprn - 
aial NHllunal Slaiupa, 11-10 Quivnr, L 44 
Anaclci, 

F lit; K. 11 ; Plffcrcnt Italy to appro al 

appllcanti. Harlim, 0307 S. Marahneld, Chl- 
cagp. ^ 

13 DIPF. Btairips an old album page, lOo, 
McKay, T29Q Yale, Chicago. 

lie UP .Appmvgik, lOU Ratnhlfl ik. 
_EL!..1bRtT. 7H0->1 Fm Htrert, New Yark. 

OQC KTAIFTH NeW stamp buslpcai. P*r- 
llculara. farnpie, luo. SpareUnae, IfOS 71, 
NurFdk+ Va. 
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Kar our tt^oniletfuT arw cent 4 nitii«v- 
d1i. Pra^iicrl i^laiinri I'o.^ Itrosikluw, 

ToninlQ, t UM a.:tLi. 

- Uiiltnl MihIrh, 

new l*dU49ii- Hu I MU', 3 South El^lilli, Mln^ 

nfiHWilH, 

iW JlirKKBKN^ ITn-r 3 'k:: rjfti). Hlh-: 
l,Win* tl.hO, ChttTWif 1:j.^ 2 tlullun. 

^Q ^l, Head inn. JHhiib- ^ 

:i<l V,UtlKTIt;s L'. j^r lae. .VplUPT^ltli 
'ftvt, Kiiiier'jf, IVtiA iV^ajitilanlon St.* Ipo-F' 

l(m^ 

'^‘T nlW'l 1 1 sn KS "^'r' hd rkn I If a [i il'^ Ln- 
j'ludcd, V'4 27SSV N. WunMirU. MH- 

jt^aukcp, TiVEa. 

UKLClil.TM'S tlurrn A'trld icl. f'orii|ile[i^ 
r^lc. Anrinivul^L Turnct, Rox 1.VT. Manrmdii, 

raUf 

ATTS^THALTA, :I!c!dlanil, Apt^rova^i. 

HuLliir iSiiiHiKtt. "'Rflurcr'si Slamn 

■\[tflali]g, SaoLh AuiLTdlta. 

HllHiKT AlnitaiL iMi In N^titupii, 

K4iL)BnK''lVhiH>u. Al-auirjd tnuL-. ^'1 ilafnn< 

-M! Rh ' ntiiw , c k'fia ft [*arn . ('aJ I rurKi I a, 
tl]D« stAMt’S, J I nail}' rT H., Sw. Auinun 

Stxnm l"g, . BrldjiiipUrt/ N. V* 

r"! S. — S7 IHtTcroat rcoiLuncTiiDracJve, alr- 
itiall, ptc.t n'Rh tie*. MiPrelff, 

■IP-I-S rpusLcHirk. St, t* cuj|a. itti. * 

amtl lUKt'KJlKNT PuFKlBn [JEMie, 

jjtar Hilppif CPnipBnr. LEma. Ohta. 

SEVKX Qrf^re iti-i n lth anrinDt'Atx. 

J‘an-hci. Jtox l>rli’> U‘. 

PU-IthK Prttnlwth* U> apph?aal app-HcjintB, 

tterfre nceg. F. ^li'KEnnrv. Kl a If. > tlrti . 

t-i.Ob ITh H, rViataffe due, No. Fin*? 

fir with jf^npral apTiTwvitf.. Hudgun 
t "rtrauiianv,- ItB Xa^iiAU SL. Nfw Turk t'lty. 

NKIVKUITMJLANH, is lilfTemn CM' wim 
iiinjin tv alT. 1 1 u ilnftn. Compjny, PLiin|[^]il. N , _J 
BHiTItijf ■'‘I’bJ'niilBBl 3-1 rtlirnent. 'Sr’ 
An-rntfit] stuniiiiqp, 2(H, 

l'^AV:^l^]r, X- V, 

FItKK — J J’JlIfi'reii'i aUver Jllhllerii. wLUl 
a[>nrneu|j|. Hetiit tNOiEBifr. Fk'ni- Lin wood 

HtaUon. T >ctTMl't. 

SELJ’^CT Inalift AriiiiTifuH itnif. 

TM7 Ho. M j] ttpl. l>i IfjgQ, lllindii. 

TAKNOlrrOUVA TtJiiPkI*. ManH'liukioci. 
('liRrkhErl* ATongUllA. 'IhIni', 4ft Aaln 'ht. 
Aunnnr.a]H. Fprjuwn. R iillev 

FTlJ-^K—^S n 3 fTcinenL. I 'em. Phnn. N'lna- 
ruSUiiH Eeuadne, Italian fkhhmi. , vi'Hli nr»- 
pi'fti'alH Dc, Arrow, A3 3^ So. Paul Ini Street. 

rhicign. 

7 IMPEItrOItATK IT. S eommmiioTatlvra 
lihcliicMng CllilcaKU, lEj^rd, FiH^y reEitsue rtml 
32 ^coftii Ainerkun Ntintpa. >If:Ey.|| 4'u1Ue 
fiver 7.SC — ill fiir i?ii; to Miprovul applleini'. 
UltnO-ateiJ nrlefJUt free. Clirtiaii IUani.|f tV. 

iJeHn L T*. niuuf iiitcr* 

HTOI'K riritranre — Tnrludt' # I nii u 1 1 n„ 

Juh|ieFi<. letit Sfl — IPc, tlOfl— SUH3 iifT,«jk¥. 
UTar FLFth Avanup. Kew Tprk . 

TI. A. \V||(JLKS.\LE: Lin. 3i' imsUB^i 

■ erloui lHJ,fnFi DrtlTT. LirFrc »[Qi:k u.^er) — 
r«4Mn H Fdft priftei. Ljat mnl.v u.Jthfn |[m>u 1 
rt weilra, Send for It nuwM ForUJneniiiJ 
SturHii fo. , ril2S-P a^Lli Hlrtcl. nrem, 
TIIInnN, 

VA'OttTirU'JHLE OoniHilInn*— Ainnal]p, 
lodHoemuntlveA. jubll^cru. Ha*.AleK, nLrtorl- 
a1a. ErllJ-pa. ihflhjf ulfierii. Uli- tvlMt y.p’ 

Timvalv r.J atwor i h j, Pplmd. 

^ V. R, APPRlivAT^ Mpilrntelv prlrtMl. 

TTIitfl lilt (Ml rfi:[UE4lr Rl.aii)|i Mart, D4ft 
V e lfnlght T tl ilg,. Mtn ncaWillK. f tUnn 

L. R. mfTdr- 

ent. A fpmI riHrlfnln — only Sric. Fine m»' 
jirnmti H retineeled. flrvslal SEutpit ■fa., 
llfiTt Hail nc, \VI>. 

T’VPJ'l'KKTt 1 iljq IT, FP-ienNri iin urts- 
Inal digeumenli" I VnnioaHilK, tfinri- 
Mian. Ppnnij3en,h3a. 

■IJAXNOKf Ppl of itarhpg ihnwtnir canniin. 
ftrlns Itnittd. Pneidry charro ami SOU 0 th J'f 
dHTermt ntanan^ OhLr 10c In appromi «Pti 1J‘ 
cmnt i. ParainiMitit SI amp Ca., 4l* L!t Rmad- 
'wav, Phlragg, |]J, 

S! A NKl HA 11 — A tao Sudan. Sotm 1 1] aivrl, 

Tlirtr Elampi. T^iieblaiid, CarlblipetiO. Airhcr, 
AlgtrldJi, rctUml Auirrlran. HrilLih Cnlo- 
nlali. Thta inawnhiBnirlupi eull'fftlon frenp 
for Ec EHKHace. ClniT HtAiup Rhop. Ucpl. 
PM, Tfimnto. ranadi. 

' PAKAllA — ]fld Rtanipi a-V, ^i.oo Taiue. 
JlMnw-e, rilltU St, Anitretv, ^lontreul. 

U>iTTED prkft llffta. Mailed wjth 

Im perforate I for Jftr, Adatu Bott. sa^u Park 
_Bul1illnii. PliU lmr phi Pa. 

rXTTKTJ RlAte^, lOn dlfferfHt ~llic 172 
dlfToroni Sl.1^. Fabian, Omlci-ilnoli, Kldgi- 
niXMl, '^ork. 



IVHMtLfi'S Lanr^Ml trlan^lcL «3iuit SpaLrt 
LrLatiElp und lil-roLnnMJ Periiia airNinll; ble 
paL'kcl 3' LlEfYcTtMt tfu^ALa UistiLlui; Viluft 
tt(j* *rl.V Sl.OtItt iintliet Jirltbhi ( rfttiJtr] Ch in- 
eludui« Ei^ypl. TravaiM'oiu, Irelorid, Muliiiy, 
etc, lt|g I'tihtftd RlatC:? U^t. All fnr nnl^' FiC 
fu uti-trnmHl apldlfanit. |■’|||lHl(]f Stuniji To., 
KarJc Rhli:.. WafiilnKtijn, P V 
I 'l},Sl''rLlElL.tTH Staiuli ilHlL hftcc.-n. ntk^n^ 
Iftln riUU'il Sltiilrj, ]lti' to initinwul uppU 
r-anlv Hundlntc refvrerH'eji. PalLi Pliy 
l^. HcmttiLLr Hlijg. , 1 /DuUv1IIc, 

AltE>f.-lklL itr Rcpi'riii lippjrnvEis. Fine. 

rtark, Pil2 il l a U._^ 1 1 1 J (I Jf jlfl li [_ J] ] IJKI Ja. 

Pun LI Melaf tJiHTForitt tnrt xaUKv l<3 U13- 
Pi(nal huyiTK- Hur'kftj', IM'H IjUdEtMi.' lUilp,, 

rtBVlDn, O Kifr. _ 

3,> HAtr^j'rVi’^'G ('i id-iA; “Sr" w itir ij p u m'- 

ati. Ataililin ^ J|:j.-, 0 Car rall, R i. Paul. M lpn. 

JlAR}-] Mini NiiwF(HUTii|lBnd (niriiim,-j?i.um- 
LItc. 32 dltTercrtt Uijaaia. I'nljinil'i aATru- 
nptpEral rDiPiiiemoi'atlVv, JuK^'''*~li^iDft 
homr, DetiPiarh I9'3I liaue, LnElftd Stale* 
tcLeataph set. all corupleta: 13 Btompr nala- 
tdRinji: onlv Frtftnttlv FllatellsU, 

JHt 1 2 N syd wthai i]. PU IIadelnl iU, Penna- 
Kio IVlFKKUIriST Forcijtrt. three nJ.ltlC 
parliftU. one dime paehel . reiTtilar ll'h' value, 

only llle. HkLIlinim. TItuailllci, J, 

tl.tlU If.tTALtHl A"a!ue fn'cf! Srarec In- 
terastlPK iupttle hlrdi. baEals. tilgh tuIuch, 
il,20 Or uier ik ■M'lfb (njIstifnitliiA 
ji ppinna ! *■.. . E_trh >jrr I n a ^I,ji nrarivf. I*hl0. 
FI VLaMH- i2'i liirTvfetn. Sr hatnEmii) HI'- 

effT'lfdj. Tf[jcp. nnwllnn f lrccn. Oh io. 

tVlfOLKS.^tLE — Soml Lie for lariiH wholc- 
‘Alr -rataloEue. Stcintii liniMirtcra, PuLmi 

■■St 4 j I I'Mii . Lrt> .\i-tBclec, pa I If. 

ijii M I F Pk It FS’T RiMitli ,tit|i-^rli'jin for only 
30i'. na approTBla. Hurhhurl Slatiipi. Rand- 

^VJi, _[fl. 

MAM^KITH Mystery picket rare Blatnlti 
(injj lllf to sH'THTIJa BpiUDriil ippllritntH. mea 
Tulnalilv free rccmlunta with mery (-elertlnn 
Aflcrwirds. Uur ytarnpH are belter, piLt cerv- 
Ire 3 a rlUTrrerjlH Fair^PIcy tUanip Scr\3c(i. 
I3]'r Tiirivmlnit Bhil. Ijh Anuelrr, C;iHr. 

SL',\Hl.''n AlrtnulL and tnanElc. lEcautlful 
ITruRUJiy '^nvEpQ honL-''' alttpaH efurce 

ftuitcjpiiln triahtfl-e (mHilluHt in the wrldl 
lire 3iklu.drd in oUF blp picket nf lift d Lifer- 
e-nl alnnipa from AIduHca. Grand LLban. 
Vcnekuclia. Elrillih and Fr-vnrh i'a]onre!i, «tc. 
^111 for In ipmmaJ appllranti, lE|g 3L 
liiiilniLEd IJfili frfc with each order. 
inday! Mysttc HliLinpf>.. I|}c|;rt. flEJi. f'liiii- 

lien. X e vf Vork. 

I.OOlcS Ooverliipr liptiitreili ut itiiiicrlB. 
113 e rntulict' for Hr pnrlBRC. Popular Mochan- 
ti % E*re*4, llOora fCrtGl . 2(10 L. (>pai|.riti Ht,. 
("Mcatfp. 

l:N'lTKfl RtsLe: mlElure!i frlir |lj. ('hitiuIb 
t&e. l''urcEJ{n SE.OU. Japn,n (5:., Hi, SlEjuLun, 
I MS Norih U>i.rLn e. Ohltac'n 

SILVKH JiihLlcM— l.'i dJlTeiBnt i'2e. 
auoeiali— !K5U dtiJu re tjl Hu:, I Otrti differetu 
fl.lHL 30(10 Hlllfen;(U The^c (tlTard ID 

apprtirdil annl ifaJit^ (wiiy Ll^l fr?e. VI n- 
t(trla Htjinip E'n,, l^ ondori I^JI^adBj 

KTAMI'S: ,\ srilVrNiid Nelei'llurt »chL nh 

approTat. QiutEly at |it# triraa. Rearer and 
hlffh vaJut et-Brnns arc InrSudcd In (»ur ap- 
profttl IjCH'jhy, Fred ili'raherr. I5 oe 01-P. 
Klmhurs t ll^L 

FlLKl '!; — oq nilTrrcnl ranmla In anpniT’jl 
Uhti'LLfahts, Fort DcarlNim, .'iLSU AhertteenH 
fhleayp. 



I'NITUK rttiLlfj-.— kJIalinTiJ.lr [irkcllrl fiec. 
l.T dlfTcrent lOi*, 75 dlCTeicfil 2Uc. AcLden- 
htrj, Ttft <'lii._ 

ST A .Ml' Pen I era, your a.iL here wlJl hr3ri([ 
wi>ri(lrrful rut urns Auk 'nie fnr pmuf F. yV 
Jolm^n, Matiayrr, (7 1 a-i s tiled A i>|i errl H Ins , 
I'npUlur Mci-tiimEei JliJiaxEnu. 30Q L. On- 

tario St., rhl(farD. 



rfl.y VT-SI4RII Hu.^alin I^cppcljn alBtrlli 
leal, fat Slklt und tceiLutlful t.llhuimla alr- 
tftaEI (rlnntfltt abo hlj; narhrt of dif. 

*tainp* InrludLni Axerlkftl jm. Lnlrui. new 
MirLlnldua, eCr, tijd llliraEnted llsla— ail for 
-■■■r Ea aunroval 4ppl|r,int^! World- Wlile 
filamp Co.. itcHi. BfHJ. ■Pamden, N>w York, 

FHKE — II.0D U, S, atamp, our etnjtpe.. 
with rsijucJt for Iii3 pavu price Hat dI Vhlted 
.Rialaa ami1 farulFh Etanip:i. Rlauip^ an an- 
pravaJ, Rffttrymre* nwmdpary. lODil iT, a na 
eurrant ll.nft, Tfew TfuMiuan Htamp Cn„ 
1123 Pine Sfruft, St. Lnuli, M g. 

FRBK! Rare Airmail f Juhlltal PleiocL 
aLAt Kitmurdlnary pnrkcL &Ti dlfFeront 
utainpa ftojit altinife rnuntrlet |ito Ftimpcl, 
'e parlaite la annrvval apiil 1 rH(iU. Rarfiain 
IcU.-. .L’^K Htatlpn H. »w Yurt. 



1'M‘il'JB atotci approralir only Wt3El‘ for 
.■eirriicin. Posit Ivcty PQ fanMyn. Jack Raun, 
AVBba.(h BlrtE.. I'lUfhurtth. Pn. 



SrAltrK "Kew IdUrn'' pHcketl JSii» 

giant iUftd, dieiiLoniJ-ihjitHid JlUBalan 

itaiiipt Nya$mlu[id "leppiird" ; Mn- 
pji'n»; Tantunylka, ycnl Other arArro (-ouri- 
LrlcR Are IpciudCd In nUr liEy packet of new 
itml tU'cnl |.i?ub»— ■alainp^ tnaat rollEctDia 
liaiii never icenl dfl tills Toluilile p4cki-t 
Ipday. (Inly Ic la uEitupval apnllcanlA. 
r teiirtr'^, Ijci FloilTon. F nri Wortti . Tosj a). 
Ill [l.N'I'rtJll Staiiir, (iiiiiiDt'0)aml Ima. aits, 
LQr tellli appmTTils. RLontp Khan, Slalml 

IUhH' ui. HdiUpi J blil B.. SL. Ij iiuLi. Mu- 

';ioij i>[FPL'j]-ii-Ji^T £iit; i.oiiEi. ;M : i.oai', 
Jm.Oii hVnl (Ink3'n. tnio TUrh K| , 

!(>7 ofFl-^KUi'^^r; .liiicrlir'GatioiJr S>vi” 
zxa Panel, 'Clulnea. CtHtRfti, u(e., to apptuval 
ariDllcunti. Kitm ALnciall parkri free I! 
TIuriAlkur* Bax 335H, MlrtELDapolU. 5llnnc- 

(OlA. 

JI Illl^FLiTEW'rn itcil Slatuii Includlnji 
gtatnp, ur ramplctr grl rnlte<3 Ktalca hl- 
cantonnliili!, or 20 dllfcrcnl climlett- (linada. 
Nic irfitLtKald with anproLBlg. (7- A. I.rmian 
t'p., Box :iS2. PLiy II all a bum. New Yorlt, 



ILIKK h.Alrji icNUirJi'. Hf]| j^ramt^^ in ytnir 
<pi(rc time, M'rltc for freu Illustrated 
wholesale rHlalotue. FordlnaLii f'a., W. 

12 Ht , New Y'nrk 

^j.OD 1'.. K. RlmJ and bjiic tlbart.^ pre*En( 
pti-itaBC (:aIuc. Hmti: Xu- -iTn n'al- fl.2"i Ern" 
l4ll» av hlL;li Be ^I ri(i net Eiy Enmo dealem 
ur].V He to approval appllcanls. Giant T7- f*. 
prlrellut Free! Tatham SLarap CftTiipArty. 

Hprlniflteld^.V Mail 

ANNTaL VVhule^aJe mlaLiiRUe — ElluMTutiMl 

liml cnjyrgcd. Free nptm aiipRrftllnn. 1'3lH- 
rilrv Stp-gp , I'teputtrjkcnt 5. Tn™ita.JUanud4i. 
T- l‘s:rrr;|!'’ RtAte*, 'ln-luiitfla E1 arnl'lH 

y(iim|i4 free In ipptoI'h] appllcanlg. ,le puU- 

AK M RrowTilF Kliiipp P-hdu. Film, Michiaitn. 

hlAlltONri-SIf.VPKIl fltanip, Llbcrls euii- 
hnat trlanyEc. two Dthrr IrlanglRt, illvor iu- 
bllre. 2i EU|per«. frC. Lruwd(!r CftiiipLiai, 

I27lt Karlh, riiTiliiiaru. AM. ^ _ 

FltliLllI Klhx nrurjic mcmcniai packeE. 
15 yArltlloi. PocLayft 2e. BuiierLa UOJF 

Fiui lUli^ P ity'riLt. MIe hLcan. 

IbBirSTHATKD U* sT I let, price fUJr, 
larRU cumptete IT. B. price |lsl Free, Send 
INiilage, KtAPley GlblHmii. YSf' Park Row, 

N V 

f.lHEUIA Smikp trlanirle, aUnt Kpanlyh 
£htp iTlanetiCi lift ciLhit Staiop.s, tic. AhcLl 

('■ann^any. 3 It;? AlultfLiril. Ita|tli|i(vre. Md. 

UFEKIIKST St am 1 1 pnetiaL. Tlecph e ivurtil'* 
imaltcat Kjaipp: Vatiran City: ifairf Liheru 

irliiPItt? irAlUf t5el ; llutn (Jr^Alt Uei] (.:m£i 
Pli'turlnsr Mill'CHi tmake 1n Garden of Rdert; 
ALiRltallari Uijrlvrriau; (ifw Kr'AnlAh ^lariHinv; 
fapan 'ouakir Biompt Manchukuo: many oHh- 
rrs. Only Ik to BpprdTal AppIlcAnti. H. M. 
i^Lomp ETa., F, 0. Bm 3SftP, Part Chejler, 

X Y. 

ITNl TEU StalcA. (TanAila. Keirroimillanil. 
Where? Our ' k'wijr fliar" apprnieis. Noth- 
me like them] ItPft inlxud 1'. S, Uk to 
iipplirapH. hie s^ FlB. Tij eson, ,'Vrlpona ._^ _ 
WKKTvLV ^iantp niakarlne, thlMrCn wcek«, 
lur. SlantP Jou rtml. KolAm a b0(n. Mhji, 
W[|III,KSALI'; (’atilW fnr lirfl'Vm, lliul*- 
trpLcd, J'nitiHe 5c Frank (.’’o., 490Q Chal- 

rruvtir R aHimorr. Mil. 

PENNY ApprovaEa. iliaL BuLiHfy. Nell 
G Tvrnljgrg, Hot cm -P. PhilAdaiptyla. Pa. 

FREE ninitexi, sEamps« gauge, with ap- 
prunlL GSC:0, 9L3 I'attlsh^ PhlEaddphlu. 



PHOTO FINIOKIHG 



2(1 jlEPRJNTt^ 32(?.^|i'llm;i deyeinpeLt, in 

hrlhta Z3c, Enlarttcmcnts BxIfr-^Sfir ; Si7 
lOr Law Phnto. M-2 »i.j 7 Neva, rhlrAAa, 

Hl'lMKlTOtii'iPi \tMap canlj In nilan. nEl 
rL'iL'Ir (u prEnI a pliHitn (fd. Tine latcil ideB, 
ttrt For ilallar, escorted- Thft cnlf Cftlartd 
,\him cwriK nn iiiarlirU rtipnndui'i • , 1(533 
A'cnlft n c, Hruokl.yn, 

IjEVEJhOP And print your own pleturaa. 
SAV(j HmU. rnofley wllh mir foiiiiplutu tl AS 
Duint jHmpjild. or nay iwatniAn 21.55 Coi>, 
Ihviuitei elmrk ruby limp, prtnltnr min:e, 
tihn'D paper, phflJiijfBly an,l pmmt On* 
(rf hunrtretEi rri Ahiay,|nK Eniritaina in aur free, 
rcwerit, iiiancjf-ftivln^ tiurgiln hPolt. Rend 
Foi It (Ddar^ tri-ntraJ ('aoiera Oe.. 250 So. 
_Wahojih. iJepL li-1|5, rii I rumj. 

IlKArTFFTfL Pholufftaphli' Chrlftmif 
eardi, PEivnlopeu Inclpdnl. 7Mf (IriTieri, lli fn-’ 
tiEihipEci iQr. ITrui'h H-tudlua, lil-l 
Chestnut. Ifart Ul'Kirg. P rnna. 

FJf,MR Dcrirlaped. 2 prlnlr oF ^ach !5c; 
3ft reprints 35c, Pina I'lioig. M-51u1 Nc- 
jrailfl. Chli'AKflL 

JI.-iTTE Trur pli'tm-if ham! tlmvcn.. Sen a 
Sl.lHi. CartCNonSit \V 4 llfr, It kilt litrcr Falla, 
W|Ei'nnj|d. 
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Ijril.'K 1L4»|1 n dtM 3 RUB[' 

iiriLui'ij ]irii]l;i, 'if cn.)4 IticmU'mH cutH- 

OK fJjfrtti OllB wn. KBiijiM, 

IM>9-i3^K IL'' tir (IUA.LU^e', 

clltlil lidBull^ILl no tfiniiU 

nrinlj, li^E ^^l>l^^^. li n L ' npujit PliDto Werliii, 

i.m'rtiiiif, vvis. 

MAIL Your lalh Itr Thr Kn<lnl( tnn. « 
Jiwannat ee d alnSiSi' VliIqi Lii’TklP'-cdi{ei3 i>rlnL^» 
Jic coin. pruli;Jp|MnB.I fliiliiTJlciLUJnl cqu- 

1’jnniF fcEB] l^liDLu J'Unl^diLRi; Kill. 32 

yr*. . 4] 1-0 Ourniit'tt Valtry Trust UMr:,, 

ncH-hNtgr» Nr Y< "Th& Ktiilah Clly/' 

U;i|jiAH<lKMKNTii ^lO, Five for 2nc, ul7 
IfiTBi for aSTj Hil'i thrnp fur ‘l>. llanJ rtjl- 
orcfl anrJ franiE^j BDch li^ -"lt7 JUr, !tx]'0 

-iCJt, KnlarirBn> ^IbjitoaiI. IlltnDJiii 

l^OLEX IfIcnRitiicT repim.lure-R utUf m-EB- 
|jrp nn fibrlci^i. Yuiu cardR, oLc. Nd 
rRoin QT {^x|VBfLpnce rffLuIrccI. P^nnantht, 
TYIhI bIm Lynitior? Tom- 

Grtieirml 

Yiirfc. 

KXLAftGP Thovie BwrniiiLT nra*pjhotj.l 
Pornplrte photo -vnlErKcr pl^nv. IpMirur Lloiu, 
S"r coin. HofTcninni 31!^ Elnu i!trvct, 
lyn, N. Y. 

E\'LAH0F:MKN~TS. HiEO Dnn.iliEPnrlEtll 
SiV. CiildEp*! l^holar^, H^rtrl>y UeliihtB.,. 

N, X, 

12 PI1ttT{K:iLAlMfir f'lirSpUnAi t^u-di 
ihi] I►f4l•u[3rut CLI'I f[|lcni.lqF fnno JOUf pholo 
for fJ 1th E^ciLd ItFRiiMye' omJ ilitUF fur B«rii* 
pic. Jtlni] T’liDtD SmlrCj Itni FjiIct' 

>an. N-gjg JortBTr , 

T^VO CloiK 7 DnlAr^rrDBnti, 1: rolnrc^, nJil) 
nuU Arb nr B<'n 'l rg, 1 <i Jitllp[> II]. _ 

Sl'kOEAlf — Ijn t^nJnrc^inrnl. roEonnl. 
t'nlijyp (iMk fruiny. KtniL nriijHlEie. rtrir toliik 

Fotorriiii. WE^rrliCwil. V 

COtnrFd tirim i*hi-Ii tnl| i|p- 

Trlonc^l Blitl nrlntci]. 3-V. InsiK dth 1'IidIo- 
rrift for ^luulltr work. PhoEot-rjfL. Uoi 110^ 
Oak Park, TlttnnlB- 

rOLQHEI> RFprlnLi Halli tlF^clopdlK 

prlnEcfl, rtilarf-il, 3uc, Wdrli, Keiwhia^ 

Urnror, Colorajij. 

NfL\ ]'|ifH'|T fWirr. rciiiM Bivrn 3W uh' 
Ot»nlnyc<] Kiiittiti |[[r(H. I'trrFlnpJPE and 
prlntR Id hincl tinlrJl' roiiLploto. inrluik 
Inji I mlBreetuont. TTpIlrd, ^lE;tn Tlilril, 

JjifaUJBj 

3J ExtrELliOTiLVi: HH-firlnii i::. 

rniF. Film flnlulird. Pi iiEL-tNri‘»i. J-lr. FDor 
TiX? ci]liLrEfoifnlff llu 11. (10. Excel 1o- 

AEbaPV. liVliiF. 

ROLL IlCTdoiiaJ, K print n, tuo pm- 
fejisiicinal fnttrE^JiiFrilr E!^. lU-FirJntf^ all 
flEjirn at. ICterllant work. Holm Photo 
MatViWi. 6-'E fiti ilo Wlrct d, A Ilians', N. Y. 

flio far 

11.(111. noiTBlEvoi. SiiiRh‘d Pltoto Hcnr- 

Itr. r. _0. Iloi 3 -'m, Pauth Xnnvalk. Oonn. 

KIlKK-^Enlaridns irnrIcB EiiirffiEn IHL. 
^Vlhert'Hj Box T*t, Katron, P-anna. 

FOn Tho dlarriinlnallnr tmtatcur — roll 
riorrlupBcl and nrlntad on auti^r itIqiii Yolni 
■piancr illr, T«nrlnti 2r. Ouallty InstraJ of 
rtuanllly'. flomo da.y jer^trr I'lirttlinfiuEit Cu., 
ini K. kJipi Rt., Kerf V ork n 

nKATJTIFTX PlkDEoitraphk' PhrlBtiicqa 
rrtrilA^ GPt^InpfR tru'luilrnl, 7.>c (loiEefi 5r» for 
tL-m Haoiple Ida. iEcnch »tudlaa^ lail 
nhOBlnuL Harrl-thunr. Penna. 

KOILIlK }-:nlar«rn]Ottii Ttxl, inr; J fur 
coin, f^ond brat neRotlros (niro|. DopL 
Xlnt PlwLo Lull-, Tedar Rafilil^, tovra. 

PI\IIH Flnlililnd. IfolU drvalojinr and 
prIntM). with ooe colorrcl mlBTECiini!'nl, or 
two itrofo'sEDnal onliiRrniFnla. .\JI Ltr 3 'kc 
ti'olnp. ClrnuEnB, nalLonnlly known^ 'Afnen- 
tono RimeirEDr duality. Klnon Photo 
Lx rH>.t tv la. 

TRIAL RdU dBrolapBil. nncE K print i 
ReprlnL ttr. TTamt cotom]. ciatHjajrd phrd(i 
ChrliOnxB I'lFiin or phtno RrfC'tEntf tnlcn' 
Hlars frum yoMF rnj^pllvea 1 Dr rarh. 1! for 
wiPi. tihvetlopBH. 3l10 rnlarEomcnL 2.'r 
Youpd tnifitp Hkjr'.'ke, northi Hl^ AP 

hanv . N*. V . 

FIVKH I'liiitin KutmolmEt llnlli dcvol- 
OlapLl |JrrjjBH.sbri4l]V^fl VrlnX prtntn. 3 l)TO‘ 
ml dr inkrjfcsiiBnlM — aikn rain. Flucrforos, 
lipt O ^HEilj. MtnnF^p^^1L!^^ aiinncRtH^. 

JeOLLt^ JJryflrjfiCd, lu'a bonutlful Su- 
hnrdrr irnlxrKrni«nl5, clmhl Nu-hnrtPi- twlntfi^ 
Kuaranirnt rall^’lri^^ afir rain, filxnt t+nap- 
.wbot*. Inr. i Hrpt. A, Orrmlidy. tVL . 

O.tV jf-Brilccl 2 prnjrrtinn^. & Velni 
prlnl.^. 2!3r. flrlffln S Mu lint., l l "lnn on. ^Unli.. 

ROLL nBcrfnnril ind « EHiriintf^il plffiftti 
Enr lulling' two rnlxFitrtnrnlSn 2.ir min. E^uprr 
SnxpKiiot. IVEtKinx. -Minn. 



lADEFDIATE S^FclmL Xo dolayl Roll 
fuUy ikiBtnpul, r«rcfully tTlRtriJ and too 
imantlfitL full-xlM ft x d doublr wrlchl Tiru- 
Eonol Onla rrt< roont I (nr onr ttnloiJ rn- 
larkriunnll — all for 2Iie coin. Thfi tipprta* 
rtioinsE Hoprintit rtr eartt, TItC PtMtO MUI. 

Rot l>aaj^. XllnnoapolU. 

IIOLL Ileirlnpad. Two duitldf -rkat prinil 
ew't) nfEHElC'i.'’ 3~iL*. Til' print! J^i'. Enlarliv- 
Jiicnt rOhiKin. tVinaFcT*. Hoi 3G^i-A, Cloyo* 

land tloljhtij O hio. 

RQLLH DovrlopeiJ. Twfi baaiklful ikiuLiLr- 
wrlEhi prnfefljilunal enlarEommtx and 3 
EoarEnteiHl Ncvfr Fuk Prrffrt Tone print*, 
min. Riji Photo floFrlro. LkCroi!*. 

tVtimnaln. 

lL.t.Xl> tJnJori'd entarireiJient w|p| rirh [otl 
. 41 ] tBprlnU Sik. Colorataph, Htinolnj; 

ill at Ion, ndr-ftiro. 

REALTIFUL lR|ii|rnl|iit prlotx. ruH df- 
(oiotiHl. KUErBntBfd BliBienint nrlniB, i 
fnlarR'fiB.tnt*. 2nr. Alurrlran Fholo Hot., 

2fllfl C Skolrt, SflnnrBpp ]|g^ Minn. ^ 

KOLIh llecaLopenL top- twlnl* each. tw.W 
enlorsfiurnt nutMtli 35c. ‘ChrlBlnjaii canla 
QDc i.ki^ciL. t^uTUEnOra' StudlOt UnlanvlIlB| 
Mlnco rl. 

t^t^Vt^ITT CCKint^Two duulilr uf-IeIA 
Rbaa cnlarscmenLB and olcht print g yuaran- 
toEd not in fxila (roitl en'h TOU. Silf. Pmmpt 
teriii'C- KtccE Fnruto. H oi t>j.Ji«hui|UC. low*., 

ROLTjS Rughcil] UrTclopCd and prlhlcd 
villh two 4ti|n?|-tonC CnlantrlotintB J-'n'. Four 
llK rnIxrit'ClorniE STfc. ^ewtono, Maywood. 
HllnOlt. 

iQ HEPItIVTS 2‘c. inn IkprIntB tl hh. 
Elolli davc|ri|in[ ix'Uh Hi prlnti 3.V. i^^ord' 

kIior. t, ^ljty^;nQ[|. ILL 

ROLL ParolapaiL und 8 bruutHul V’rLax 
trloB!; pFlnlB 21, f I’-nln nr *t|iriit)i. Ftoiirlhli 
dc each. Putonfim s^epkc, Rdx K, itnxli- 
oktf. YlflnEa. 

2U REPHIXTS arm. PHnia dpcflppcd. I wo 
PFtnlR put'll nojiativa. S.lt-. HKniillanrl, 
fiLUn-H OmFkfP. riiErXciO. 

roll r>eTPlopi-iE and in prlhti 25e. Stnarl 
P^iotO j ^ V Inm a ■ M tn n . 

BOLT. Drvalopfid ivHh Ul print! ani-l Iwa 
profPEiiional rnlurKcmEnta ItOc. lOD rrpFlnti 
fl.filT. 13 FciirEnti xml 2 anliFjtaiucnl:! lil>c. 
Oeppn liable. Rjverl'TFgva. |1ILnnl|. 

IL\ILT StFvLm — RoEI dcTPlopEd, Hi bubf- 
Bntiruil prlnEM, Sir. Vii|ualilp en1 j^rArnicnl- 
niupon: 10 reptLul* 2^?. Morrem FlnlshErs, 

iiui :tT>ri?'L. Rf. Foul. Minncaoti. 

FOMPaRE The illflermfe! Rati (lETrl* 
oped, two pFcifaiilamil ilaulile welilit m- 
IxrcctiicnlR. 3 ea^rxnterd oi-ltit!, Srlc min. 
I'^tk-clleril Bcrctfp. Xattwto'lile t'hoitp Scri- 
Ire. Rqi J:i;.t;5, Bt. i ■*»]. Mi nbCBOta. 

GET The hcit. Roll developed. bpnuLIfu] 
tiiiPd coloi-fiJ orilareeruent, It iiiRej-rnde iHtF- 
tkr iitlnO. Silf mlci. Pronijit liFn'li'r. Sun 
I'hrtto Sf -r^lcc. Hhin -PF T. H|, Pniil . Mlnm_ 

TtVO Print I pxrh «'Rh arery ™ll dPTet* 
oped. 2.ic. Very dnent imaJRjr. Reprints 2c 
rarh, Rrown I'hotn CDiniixnyt 22UiD-:i3 
T.ott‘Hr'. MlhitfutiiiUii. ^tlnnritfila. 

PHOTOnitAPTIH': rhrlstjnii» riFd* from 
jour own, knulak naanlIjMi. SfnR nerallro 
iLitil flva cent! for flxmnle and quant L|y prlcPB. 
ScitiE naiiirlhLnR clHTrrenL Ihii rhriitroBy — a 
rani Wkhndy rl.iti run [lutiHmta. The IMlnto 
.Mill. Box (13V02, MlrmcBnalli, MLimcsOtX, 



CAMERASp PHOTO aUPPLtES 



CAMKR.Vft And aupplIrB. Free llldTiIrDt- 
Pi1 rxEtllOB Hstips errnflhlnjr photoiTFaphlf — 
s<i||| anil tuBTie ^itnuTaHH iRtPii. knBCj— at 
I rrnirniTuua iiiv'Lntti. Hundrcdi Of birinilm^. 
new und UEcd. All ruarantccd. tVe Lnky 
your nld rucDcrx of crtulpiuenl In trade. 
^Vrlrt ivow far jpur free rapy of ouf nrwrsl 
ttion pj- ha (' tnir hixFirqln book — Juat due! Llin' 
Iteil ctRHori, Hurr.y! Cenlrwl l"[HiieTa Po.p 
E PlinlQ«F:*nh1r lltltdquarlaw hlpf-e ItcOEll, ifrtO 
So, tValn<Ei, llrp t, R ^l 3, Clilrxao. 

R.XSH ^VLII pDHtpa; to >'eiu the Atrui 
I'anclttlii f'limcra with fj4.Ei Imip ^pcedh to 
]/2Duth of ■ larond, $13.30. Xcw Ariuii 
pplarBar it $13, nit, I>tT]|4'tit Pfln flliti. uU 
N|ieadh. .in ihnls, jirte, Writ I Prcdlilffll Cun- 
[till miTiiTH w|lb RpnUirvtr Cicl J^eisF Tmxqr 
f:2.3 Ten! In f^wnpur B.hjlter. IIS TpI], 
VuEBtlandCr Enu Ut'^ii nr IQ 

Porkat, with f:l.:3 .AniBLleinal Ians, ipead 
diuUcr, t2'.-'»IL tVfltp foF frea Riii-jtaLn- 
Itram 227 iukv rEXetf. LxTBfht ntnek of nevr 
and ugrd anbnruEd'i tn Amerka. Ilent. .tG, 
It.K.:? Cami'ra CuiJE|iit].n).', lilt tVi?ht .MruUhnn 
StFCPt. rtilH-agu. 

\M.VS rixrdh miorti, jiholoBFaphl rally 
smultlvC. bnnillcd like aiu. He tint. 9>u] 
lar for (.cn a^ForU'd. PiilrnteiL rxoluslLr. 
IjcronroiturLB, tni2 N'b|iLuiiEp Broabtyn. 



sEXs(Tl35Eh Paper, 1HJ jiM. sU «n- 
Icusti. illfp htlECI^ {joint. Harry RuhLn, 
I'pfl.T. SL. ’Mark! -tra., HrDoklyp, New York. 

FRJ’IE — Xpw tKKiklel, '‘(ID Xeo iJincov- 
crEah |ji I'liotuitrrtptiy,*' ijin pxpt*. sriul 
xiqinrw'd envelope. irtlETtiELlianxI Lnliors- 
toflrs, lfll2 Nt'pHme. IlrtKiklrn. 

IHSIOEXT On aijitg. writ# Para- 
Fiiount ^ Flifito liivihltin. ‘1113 E. 93nd i?l.. 

Xi‘ 1.1 Turk. . 

FRKEll trample copr alilr PXRC photo- 
Bixphk nkBfaztite — InLcrcBtlnji Inalruttlvc. 
Pocket Plhoto ^twithlj, CpKton, Ohio. 

iJ .1( R.CI.MX S In new exmerxB. Sperixl 
illicpunt on kEKluh QIjui, t'lExIoEua fFB*, 

riiniri-ji Hlui-fr. SbR City, Iowa. 

INC{>.M>'! Ftcui yfiur earner* Inglrad Ipf ax- 

(le-hic. Lull' fohi henac rourxe tcarhe* irou ia 
moke hhcitnBrxE>h! fur hiajpiflnfig. nawapsperB, 
mTverEHrry. TremirndDoy rirminiL Facp Bood 
money nharcrar you Ike. Free book. TTni- 
rersal PhoEoffraphan, Bopt. Jft4. Id H'oxt 

It^irnl S'aw,' Vnrk- 

Jd-tlCK Alopej In phoLorranhy. Itearn 
nulL-lciy aL home. Rpara or full ilnie- Ka>y 
plain. t'ricriouf cIpEtbrnro unncmcitRry. 
for full Jnfpnntllpn and TonulrEiitenEi. 
ruinninn xfhoot odurallon tufflrLant. R'rlte 
for (u;| IttforinxiEon aimE renulrciCBnT*. 
AineTlrtin Sx'hoot of Photography. !!](LQL Mkh- 

laan .tvenur. Hept. Phtcxno. 

ll.i(VF Vnu * rBinera? Bend ton cent* far 
reronl nun i her of niir hje maitatina. thmilnir 
how to liiqke tirtti'F plrtuffta xhit Cjirn piijney. 
.^ruerlcan E’lickO|tripliy, HO CaiucTB Ucmiic, 
Ihij-Eohr Ip. 5Epi!b. 



HDTIRhl PlCTUhE^ AhfU SOUND 
EQUIPMENT 



f>K VRV Sound llliin IT.i projector, xcnpll- 
flcr, Bjiraher. roinplota flfl.'i.On. 3^ into. *1- 
lent LiRld Ft dliu-i. *hnm. rtimplete tl.flu. 
Feat urea fIj.DO. ICm.rn. F 1-fl korlxk eaiHcru 
in.dD like new iiunra. ilknf rlltUB (I.IRi 
Ipcr 1(10 f(., la.RH PFF HMI ft. Sound Olid 
12. (HE. ion ft. |3.n«. CollapMIjIa icmcn, 
Sl’^iliD'c, iiiflnx roller. In map Ci*e with 
aillUBtflh1e trliMil I'l.no mmplate, the hlir- 
reil barixln m ct olTorDiL Leka camera 
F J.3 nerfort $4.1.00. New ReUi Contxltai 
CBUiera F 1.' tflT2,Go. Srnd fnr Jlitti UbIV— 
Alum., U>4. Ill, ftri glleut. MJimdlar, Boundfilm 
— one Iff -Hnrrlni'* IxntcEl flLn liiirarlcBl 
rt^nl*]" imE unywhere. Jml lihueil Fall 
IlariiiinirrBni full ivLlh ujted. new equ I n ment . 
piin?i. TrfliTej icrepted, hiiiiihl. A'Eotor 
Bound Ktmin. projertor. cnritplrte wIlli xiu- 
nltfter, $70. .1G. BEenott Wiif-her riUlli w*Et 
fan-rnnktl prajrc-Eor ffiD-.'jO. Hrapd nriir !lm( 0 . 
murlE rrnmerrt JO.Ofi. Mot nr proiCrlor tV3.liO. 
MiJiulFB, lilij-J Ilgi tjiTi ItOa d. New York. 

LiJM.’iI STIlINtl il>rlvm iiimle rimera 
(7.10 iTnlcf'lnrp tivfli[5 up. Film Includlnx 
nrorehhinlj tl.TS Clirular free. TtjEonh 
Hi'Pf . IL Par k ItIdEe. III. 

SITiEXG Motor flinn!. morle caiuoiaa 
lit Ell new. Motor driven ftrom. pru- 

leclorF I13.GU hew. 30 fL Him for rImvc 
i'antcrav i>i;ii'. £4prlriR motor hlnim. ramrrx 
take! Etutpihoti. movie bonkA. Idiniit. in oil eg. 

liniml nctr, 1 'TIiuk :i1o nt». ProJcctiiri 
Fl.prj U4». Hei](| po timney. I^hC postman. 
Free IIbIb. IIoiuo Motlcx, IkOX >E3, Ihisiou, 
PenPArlvanlB. 

LK.-tltN Mol Ion pb Eurc thvitrc huvlnesi, 
HqriMI'^fllUdV Lraliilnj:; uiiinijtomenL a^hcr- 
llhinit. prnlenlLon. ralalpc. Theatre Inalj- 
lutc, ?llruka< New York. 

T.\LKIF, Latest Unproved V if tor. Kwnd 
on nini hour-half ihow, ^rl 1 ^■ paylnK hand- 
BOrltc luoIRq. Onint co.R $1.'0h— ihipped on 
rt^elpt fain iifl. fico. R|iey]i snioiY'i. nrean- 
woQil Lako. Xeir York. 

A CRKAT FuLurr awilta you In the ruo- 
Tlon picture Inrln^try. You ran itarl otaklnK 
iiLoney iniineilLateliy while Ifri.mtnji' the hUhL 
M’c ihnw ynu |iow, IVrltt for full 
Einrltniliipi xt pflrc. Qlolie Mollon Plr-tufe 
IjittlEiJla, Rht H. tVnliqch, DopL HI, ch.1- 
riiTft. 

PROiFfTTHRS, ramcraa, oreaHh.orteg., ftlrjix, 
HulndDutlal dlHraunEa. rnltltnE*. Rox 31Hn. 
Paterron, N. . 1 . 

SltHPRIitC 3i]m1e [hai'kajfo; runiii. llat*; 

l&f. Kneel and, 2Q Fleml n i^ foth 1 K*a - 

REXT lliipiii. SLlrnt ri';iEurrs, -liovl^. 1+lil. 
Moorfl eld- Shannon, N'mlev, Xew .Ter*er. 

TITLES. S — Hlnuti. 2f word. Catxlapue. 
Clne!<hfii). t'dll .farkaon. 11iarlfN|nn, W. V'x. 

kMM. PLITTTTR. Hardened atret rulElnif 
rolkrR, 31. Ill; ilnuhle perforated llhiiiD. paxl- 
4 Eve xvxlIxbLe. \V>Lla Halle Speclaltlas, 2tG 
tv itl niit St., ricirlnnhtl. f>1i)n 

tVlTHEY Owner j' Title* made for Ot^pun. 
lumlrk. N'aClate. Sfijii-l Honth Llnroln, (JhL- 
imiEii. 
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CKNTTIAL'H fiCiff. WDnej - saTSus 

liariCAtn book eigiUlna lalcul inovit 
fijiincnl}, (iff 41-!; jnutFicj - a arlnc hiri:ii.lnR In 
cuurris, Ifnsfrj, fHins. Uaiil 

squlpimoiil l>krii Jn Irad^. VVi-IU tat tTnc 
CeiiLrtI f^LLirscra Cnmnntur, (i:‘hntD- 
^aphic iJpiLiiijuarlers nliH'e -JO 

Wiliilih. l>P|:it- K-Sjg, <Thkagg. 

KOV^iTl ilanw epiTlita. 

_Lftli:PHi wr f Film MlrliLgm ClUy, in J- 

FTT-in;. I'roicrton. cirat^rii*. hulT price. 
Fr« l3|iL Film St nice, lCi]?!5 i:[Laniplim, 

nEtTciJinl. OMft. 

TALKIES. ^flcnti. ttirCTilTii. 
j.lat* JCr T‘*p 1 <>alflpr, yciannrlllr. flh1p. 

ItHMl F-CHIT rin'IniiB, Film, nrir eondilLart— 
EOt! Can»fr(i ri^piilmi, Vlaui] Pniddflj, 
WhI 

TALKIFS (tKlKn Slltnii JS.'flO. Blmp- 
tqn, IBT.'i Irrnail^taji |>aytMi, Ohin, 

nFAriY For JCOU — Ko. 224'-^lhe latnt *fwl 
Enaloit lla^a hirEalnffraini of CEno appi- 
ratuj. ArknawkdEed kiMiftrsfllp In tim 
filiuiua Held. A few Of Ehf nne fTIne 

Kodak klodi]] n. f:l lens and enaC. tS't.rkD^ 
H mm. Hloivart-Warner camera wllh 
kni* Iirj.flP. 1(HI fl- DcA^tt Hi mm. cani* 
an. f:3.5 lens. IlC.^ »ound an (lint 

prajerler enmnkte-, iH.S.DO. rt'lllp rjlnemcEer 
irlEb raic. ’^Vrile today !□ CEnc JTc^biII' 

fluartriT and atari to- aare now. IIobe F^fmcra 
^ 1 .. D«pL A, 1'9 W, Aladlaan Rt.. ChLcairo.^ 
ttl, . 

MAfW— 3MM ART FUina. New noHj- 
woim) art feri:turetl:ei imvw arnl labia In Amm. 
or Ifiiflin. tEerid iiifr for MJ fl. Smm. Art 
JSkTaan Kat ST- 00 for ft. IfliAPn- leRt, 
Elirlit Art IllrD aamplpfi. £->C. ISlaiup brloKa 
|tlojitirat«l Art catuloiiuB’i. na1l}ir(^ rine 
Film liutrilmtoin. t«i-33 i’o. HlulilanJ, 
HolUwnod. Calif. 

PA Slot’s l$fflira. SMenta IupwI. ’'Gfodi 
Train HobUrrS" ill»l)3i. |12 Otl. 

'‘'nkulitmaa Minnie'^ 112'. (4. AD. 

14(H)— Auto Firitde. S3'. !].(!«. rkkford 
romady £isnaj, isA', ifi.93. "JaweiK of 
Ynterycan'' ratalO’ii IPe. rhlciKO Film 
DealrTH, fiJUIl . Fnipcnter, (IhiniKO. _ _ 

Wf^STEBN’ TlifintTB, SflO feci fSc. .Tof- 
iPT Fjlmrn. £07!^ Uli'blohd. Lii h rgooij, f)hlp. 

HMM. Min' IF I"nmerd f Q fl', Frajerteir 

|l2.l!fl. Ul-Otld'Klt Broad^jty, 

Nt ir Tork, 

NEW I 3tnrti. niei-.iii . (9.1)1; pro.lcf'Ertri 
tIi.SO; filnid nfle Lp. tiaael Amm. dPcE TRinm. 
lilrns C:<cli[Lnicrd S^n up. ralaldEa 3e. Faelflt. 
J040 Ntirlli Slcradfen, ITQiij-ffomi. CalirmrriU. 

150. OU UTILITY iOrnm. Ftirii prinlm. 
1 1 9. SO oach. Write. FruEnmadar. Duran 
pf>rt. Tnwa. 

BARflATXfIE fliTirn. U'mm. Cataloeuc 
Jree. Elder. iJcpt. 11-90. flhcUei. Lime. 

IVSIAL FfT.ftfB r»9l IcFa bere. Ererr 
popular' Bubjact. Dime b^^lniti Llluatraled. 
clfrBrrbpElre eatalaguc and two "end" tllli». 
Kant In Pleturea. Dot cn part. Iowa, 

3JSfM. ODD llecL Praiectorv. 

Hargcn. WnnttfllfT Lake, Xcw Jorany. 

TiOOKf "The WnrlrJ'B nn^^nLeEl T'aialrm 
Pliy^” ScTcn rcoli. I new! in mm. Bupcrlnr 
than the Oliemmitii^rfau Alajre play. Rcnl 
nr puFchaie Wrlta Ilrmenwaj Film Oo.. 
27 ChtifT^h I4t.. htiAlon. 

PIL.MK, DiT-Bain |ULp Sc. ncdl- 
min Film Bmirr. fsT Ititml. Albany, N. Y. 

BAAtil >Tpw {!YrliiiljyB dLHtrJbutor for iln- 
did Cnrp. uf Amerka lUinm. D.C.A. Bound 
cm Film Cameras. Anyone can. record munii 
plciarcB. New law price. New« repprter 
miMlrT wae tJri.0.nO. now (210. fiaml far 
romplrle deloLLi. DaR» Camera Ca., UirpL 
AK. 170 W. 5 ]adiW>n Bt. . ChlrBgP, III. 

RSnt PlLMfl; Carlodri.). Ita^cl. L9 h 1. 
Tdnroln Film IJerriM. iloi 2fl3-A. Haglha^', 
Mich. 

1SMM EKCKIj Ifotor driven prajcclar^ 
109--rL reel tJ.SIJ. Pop-Kje. Betty Uoep. 
Jill houch. "Our Oajig'' tniBiiiliea and otn- 
m. 3e tiemp far catalb4tit«. l-lkael Enrae 
Movlea. 6£2 Sfadluan. ToEedti. Ohio. 



flADIOB. 8UFPLIEB, INSTHUCTIDH 



FAHSr Apd city ratUen Id.SS bp, 
atar half, Pomer tdanls. Windcherperi, 
Catalor A (remit free Qlfrr. Mifro Cem- 
janj. 244^D Eait H(h, Knruai Ctly^ MA 

KADTO Kkprr km cnlan and ret bultdari; 
art* and kits of parts far portable Buparbai 
fitterjt TmpTOved l.iltic OtiPl fwir afld 
nre luln, Ecenamv TlirGe. IRd roll, and Fre- 
.^mpllfler described by Pbfiular Atachanlrs. 
Jjund Manufiittiirlng 4J EibI Ohio. 

Chifaifq. 



RADIO EnKinDorinip. liwatFuLIn;;. tvl^^ 
iLnn idtil pollcir railln. hen-lrlmc, niurLnt and 
iliJtBe 1i'lct;talJUV tauphl IhinniU Kill J- All eK- 
prntB« law. raialuK free. DDdgt'A Inkltula. 

Amea St.. A'nlpjral!.!;, Ind. ^ 

AXV ValtiigL' fieiii any Ijiittery. JJln'CL 
rnrrent. Xuthinff juprlwninit Alet'h.ip, Dcl- 

jiiar, il elj ffarr. 

ILtDili llrrilnncrk. cryatii] raperliii enter*. 
Free rai tinazj ni' . Ilulet. Kranjliurlf, New 

Jerter, 

FHBK — "'Forbrt Djilln" willi ordrr. fat- 
tirulBT^. ralalnfriie, I nr. AmrrLran BUBlbCal 

jkri.‘lrf. Hhoii'inkip , _! V nnityl van lJL. 

Sfv ' (.■LiVSTAL" Kel — i'l'Ai III I In TfHwri 
lnnirprtlon.9 I* dJatanra moilrlK: "ilaHUo- 
builder" year. £fie. Lnlioratorlrl, loI-C 
Llborly, Ban Frauclscp. 



MUBIC AND MUSICAL INBCnUHCHTB 



FIANIHTK e^eiid for fMc thit re^ 

veal* reiflflfkahn? nirtiiod to ]tiip™re jour 
■crurary, ilithc rradinii^ memoriatng, lt>rh- 
nldue and playlnir ihrotiBh mental -muaculaf 
ccKiirtflnatlen. duidt rcrtilla. PrartlcB efTort 
■u Inina tzed. 1 .'>b 4 by famnui nlanliLH and 
ntudrntii nf eliL^rtirtil and gienular muRk. 
ttmadwcll ^ludlni, Dept. ILIl-Sl Dcndll 

r 1.0R ^^Ancde*. 

FLaV Fianu. profena tonal sUk^ bj cur ur 
note Jn Ewo morjlbi. DoakLel ffre. Joe 

Bnnirlueri Bo-s 13-A. Ollawa. Canada. 

llllUUILT Band and nrrbeitLra Inkru^ 
ment*. itopenly rrhiiUr— fully ftuarunti^nj. 
CaialoB or Jit'w lh>^imMU'nta on rcnuehi. 
IVeymadn Cmii parry. Depi, SI -IS. liHfl CIiobI- 

nut fit.._Phlladclphla. 

JAKZ Fiano cuarantei'd by mjill |n SO |ey^ 
Hcini. Erfkine siiiatliM. 8Jl> E. Hih 4t.. 

flak] and. Crtlirorn ia- _ . . 

HtlXlj Fficrn* n utrie , Invo, Borridr 

ramie, bpt loliJrrl. Ki^nd pwm loiiaT For 
oFcr, Richard Draa.. 24 Wood* Bldg.. Chl- 

eiao 

siiNliWi-tlTKEi}*. our piano' pi^rtB yuir- 
nnCcrd. National Bongland. "PM," TIiDinai- 

_ton, Maine, 

H(>U' To Write, lell song.t. Del "Tnalila 
PkclR.'’ HofliTwrltcrz IjiuLltutc, 1S34-C 

llroadwar. New Yorli. 

AMaZIND BaTGalna. Uehullt, PBllonallj 
known InHtrLinteihtK unej muj.b'al iin'CNTurlra. 
Oet ffclH. Old reliable rotopuny. Tpin Itrown 
Munir m., :il!i Mk Wabaih, [rhlrdtro, 
RONDUTilTBlESi. J.yrLrBt.^: Mend mm 

your lEutT. I r-nn lie1|.> you. Rha nuCf I Jerry 
yTiinr, Sr17 X VVaiildnptiiin Ht,. T l ffl n ■ Oblo. 

(.mCH MSTRATUlXB— 10, (t.Oii; ' Hhrel- 
mu';!!!. S3. ll.Ob. Bnycrman. 3u03 Lawrence, 

Chk-ggg. 

HllNDWIllTKlEt4 1 l^ecmB. meJodle*. H]»d- 
el*l niTer. Studio PSI. Guaranty Btdf,, 

lli.i1 |yiViWH.1 . 

VlUJrL'^s — liunluiadCr Iteat Fintc atrnS- 
iTarlus di.VB. ICdrlouT cloit'l botber. 1 John 
[.i:llCO. Han l'Ct|p>, Ph.] 

l■■w^dJshed, arrnru!44i and cohipoied, 
royalty ba.>,lB tV. rojiEl MuaJe Pub.. D12 

Jlan t !L5; 

StUBU'' .^iTamri-il for bopuh. tJrriiealra- 

_lloh«_. F'Yanh H. Wlldl. Lanr^a^lrr. Fauna. 

SliN(]”wiiTttHa. FrofusaEanal phono- 
ETaph record of yaur Bang. Muilrol a rrun ga- 
in enti. Free Inf or mat inn. Parain4i.iint Xninf- 
RDConllnir Btudlct. J-R, Bok I&U. IIOElywouil, 
r^j(F|fi»rnla 

PONfJWBITKRB— fimd for free enpy of 
bOukJet rcTODling Beerela of HiirceRRfut 
Sonawrlltnir. fnee rhymlnK dletHiinty and 
marktil Information. If yoii wrltr pobrn! or 
malndle*. Rrnd fur our offer itulav. SIM\I 
Puldlihrn. Di'til. Bl. Ktudlo Bldg., Port- 
laml. t ire. ^ 

SONG l*ipeini wahteiL Ii9‘-5I1 plin, IrvAtnir- 
tlnn bonk irnt fri^c. Banr niLreau, Hali'to, 
Jndliftna. 

kfUSIC CoriipiiNed lo wnril*. Wonderful 
pronoflltlon. Bauer Drat., OBhkoBh. SS'la. 

.^tustc CmnEHHed tp fwnj: Etucmi. Our 
publlBbad HEuifFi endbr*ei| apd fealured by 
*taie. rfiillti. FCTci'n relpbrlllPB. AtteliBuri 
Brut, Mu*lc lIOuBe. DenL Oil]., WgihihCttib, 
1». C. 

W'RITK Henga. Eli; money apd renula- 
Unn, WrEla far Infiiroiatiain, J, (loFlon 
Pub, Fn, , SOI N. Hnyne .^rp. , rhlCajo. 

RtlX'nsi We nonipaRe, ■rrano'e, iiuldlah. 
nelL Sutter I of Bang StudlDi, S|1 Hope Are., 
Pg***k. N, . 1 

OmniXAIj MiiHtr ctJrnpoBci! to your wordB 
UogIrialLl BeloFiur. nijubam. New Jpraey. 
g.l ycRta rhurrii arggnlst. muticat dlnwlor. 

SOXG Wrllpr*. Hroi] for onr "Pabll*b- 
Irtg .kETernlrnl." SlcKlnky Music Priplerfl, 
15fll >1 jjtb SI., Chicago. 



BUSINESS opportunities 



IllG Fhrflt* opi.-tratlnf; " route'’' penny ptB 
nut and pum vendtna mtirlilprR. Sturt with 
fjcifl. liobblna Co., imP UcKolb Ave., 

Dwwklyn, X. V. 

(."DEAllt Apy cpnLTcte turfime wjth checn- 
Jral lalutlahp. Flflcan rolur formuia*.. Full 
InHtrurElnn. Sll^.pu. Bollywood ClententerafL, 
|t|?S“ iVnnderlanil A vp. j _ BoUywtKu l. I.’’n 1 1 f . 

LEAHX Blaluetle tniiln.i’i*. j^rotlitclila, 
ea-tly liRmed. Everything complele, 'Envci- 
tigatc. II. Whltulrcr, Fanrate strcnl, 

HI. l.ciirlA, Slo- 

FolOii’Ji-AH— Ps*t aeliine pnnliKtB. Gtiat- 
antfcd. l.ahoratary tested. Iw^wCat prlrci!. 

Ca l' fliOg fren. Kemiro. rj,*ii. Park RIiIbc, IB. 

ilClt.L.tllS Debly rcallTerinii mlrroT<]. £-1 
money- making plana S!se, Parhcr J'uLUr^i- 
tlona, Fetertaoio. Canada, 

Money in muihET^orn*! Start pow^ In 

eellir ur abad, gat hlgheRt prkcB. Exclualve 
new pnDce*B. Bigger, hatter, quicker erppB. 
W’a buy, Ronkt free. A in er I ran Mutltjruini 

Initujlrlftii. prfil. HUt. TVipin t p.QntL 

[ HAVE Prcn-eii mail icJUpg proPUBlllOh 
Ihitl can ha ilMirr;] w-Kb allirra and af] make 
ipiingy. Wrlfc. >1fHTiaon, Pontota*!, MIh*. 

FOllMPLAS, .Ana1y>d*, oppurtuntllcH. 
Free literature. Ilrrtjlaln., SS2 Bnniom, 
Drand ItaphU. Mkh. 

FBEIE noohlct denrrkhDn III' plan* far 
making (Sd-(Dtfl weekly. Xn houie U» iioU'c 
ielllDg. H. R. Lliiiccitl, 1*. D. But UU. 

ItarfuiFEpn. Dlitn^ 

riTG Ufall* tile. 2Jl!.ULl(ji dlrecturtcB Bcrrlcc. 

Xonan w'ynii., Latititr, .iiul 

lUG i^ronti for clbdrlijUtorB, Bale j men— 
SiArtling dlflcoyary. Fluihei allnky chrlmn, 
gum fr(Hm malnr^ In 2(1 Ntimilei. Amanlng 
luHi Bhowi gai hilli'iifie gain. 

p|] tnlleage Gain. minprnvMian up ISd Hu.. 

llilll Ilona of ptcMpcrta. PnHbiri ^etlp ItHclf, 
Make up to IH^i^ [imfiL. Tei-i-l rur I qb Rulng 
fait, flmiTitnUwid iitodt [dab. Test ptudurl 
fret tif rl«k. Write totla/r K-W Corpora - 
ih>n. .tglt finlTTipi Slreei;. K anaaa Pity, Mo. 

FuI'I'E — Iiivcfll Igete f.fullad iTeuilHcnihlp. 
Dnlifii, Sifl-fll Plheapple. BTOukljrn. New 
York. 

MtiXLY Maklmt huFlnea*. Stork, dice. 
(7,IJ(JU. J’olrMl praltp. tVrltc IL Spie*B Co., 
Saginaw. ^Ikh, 

FElllK l.ltiTiLturC of tttlrdt pluna, KutIr,, 
Sn-4l mth Sircfl. .Tackann Tleighta, N. Y. 

IfDtV And wlurrr to olitaln eapital fully 
ftplnlncdr pirMrulan free. Slat Service. 
_tYapaknprtii, Oliln, 

TIO^TE I nd us I r Lc‘ 4 T'laRH nf all kindc, Cxfl, 
3il [h.-iires. l4k!. M Plata Pubiutirr. nt. 7 P. 

Ofiijiha, Nchr, 

lift RfOXEY klahlng propotllinnE 
TlopaluXK 3!j|.Jt Tlnmiriel, T.tPB Angii'IPH, Calif. 

SUCf;KK1> WhU vi.iur nrnilucl* ITultHi-irU 
tliciri, PoTruolae. PrOer:iarB. Aerurate an- 
alyses. t'ntalog free. B. Thaaly fompany, 

Ja;j ?_h-IPkI"n - _ D. c. 

No fSosBl ftarr ruahl Stivorinii Fnirmra. 
nUtnpxrr^, reflccEora. ramhinitlon nutill. 
tVr II if Sprinkle. Pin ler, |27. !M arl n m f iid._ 

MAIL Bub lues E. Start small. Every thing 
fi:rriLJshei:l. Free dclallr, MiitromailH. I'-IS. 
rinHuimti, 

pflUNi'ni Tl!e 0l1 lilirPiT liuOticiiB In Juor 
Inralllv with Bed-Tnp [hrli-e'intaihlng value*. 
Big BCBirm rlgb1 nnw. Liberal rbimuriRtraEor 
ofTer. ffolusli'e tetrltnrv niflDoaillu'ni. Ileil- 
Tup Oil BlirbCr Mnfrr., Il£ itfirhet Bt.. 

RH-Hjm £30- Win Friprl rrn. 

M.MT.INO ftmlrV auiibemp. Will mall 
1P,fif>i1 e-kmrliFi alx by nine and un to op- 
nartuplty Heekcre, etc., for ES.Otl per risnnth, 
Giiarnnieed !□ pleava. Armour Orgitnl^jitlon, 
Fl u thing. New York, 

U'E Siarf you iti bualncvc furnl shine aul- 
nia end [iiilriiCt1nms. npariLtlng "Snrrlalty 
Candy Farlory" home. Men ond wnmen, 
earn TJ-1.00 up to $7.'i.,(ifl weekly, aI| ur Ruara 
lime, llonklel free. W. iMlIynr Ragsdale^ 

1m'.. Drawer 4. Matt Qpin a e, N’- J. 

■MAKE AtMhf'lal iinathle, gbK»Ry tllea, un- 
corin,y, Tahietapi. [iiaiiimR, flunn. novelllrH. 
whelitUfies- CehiCiit im-cta. bard, (Irepnoof, 
luaXpruFiva, Drlfllanl tile and liquid rub- 
ber aontpleii 3c John A. Piyn. f>1' Grande 
Vi^Ie AvrniiC- TjP 4 AngnTos, Calif. 

01 ■ PfHlTt ■ X I TIE S Far you In uuir ukunth-- 
1*' "tlppprltmlly UITering*." Kli monlba. 
ECTTlct 19e. Square Deal, GnrdanHViUe, V Ir- 

_ginlg. I 

-lUfJ — Ifllil NAMES Of on part unity *eeki!i-| 
rdk. 'frial hundred Hk'. Curl Kdijulsl, 
t>de4*a, .Mldix 
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POPULAR UECHAHICS ADVERTISING SECTION 



IV R Buy iTi4^ roll buR-Incji piuixisfilloRS of 
tH Ne biimlta, noihlnir la pn in iil- 

Tiiurc. Ldl tLa Alct mu iflUnK nr busTlns. 
Soml ui your pTolilL'DiaL Cole HyniHi'atti 
Br^'Ant Bon<l, ^T^I^e- 
J>1STJLllliri\tHH Anpodnt iiLEiimrn: 
Aiiiitmn [taieniiHL AEr«Hv-itoliHnr ii?r«w drir- 
«rAS CXoL niAk'nrlJc. ] No EruniioEt.UJiin [ FbC- 
Larlen, earsep*, khIcb itaLiony, atAtO 

(tetit'a, niier-liAniM lutj quuntlLlut. Blc oror* 
3ta, KpeiitA. Kitlualtfr icrrltorJcf ; for* 
clBn. Ftps Irial ofTerl Tookoj S474 tVln- 

Itmip Blilj., Bcdton, ^Taai, 

DPIihATK Vour own bufllmEi*. Ke> invppl- 
iNPHt. O^KKl juof, Trl-CIty I'll* 

lJAVPhl>flirl. t<nr4, 

WAKK ^Vorfil'A iii;vr«l. tl>eap^ 

liuddlnR inilcrlo] icJUiouL id uhln crj. 

Ttin in, JjilinhNiTElta, Tml- _ 

HE A porfuincr — fit hornEr^TcLBlI, or mill 
nrctfr. llAreJIy any capital. (natrurtlTD 

hooklct fiEant of otiortllHi. Call- 

Bloiiom I'OtfuiiLN ByndlcAle, AlbAoibn^ 

CAlir. 

Mi'E Trnch you ninir builnna^ then bu/ 
your proflurU Write Buperloi SpetluHIWi 

Hprlnuflelil, lUlbOlN. 

lUTiilphri nurtitfarlor' 

]n|c fornutlm irith nHii[i1eLi‘ mhiiiiuK UlTrrr- 
liotiF. IlolUble IndlvktluA] jimirca. Crh-aniCA 
rrAnenibleL Dr VAnIJeeilon. Min EaaL SUh, 

rh l rmiTQ. 

EAElT~jJoH*n In ynur tUlicnf nr^ 

up lo ilate plaiir FH{>rid 2nc fur tony. 

pT^niqblii lArtl,. HuiTj^ KbIi^ Elm- 

»o1l. rblrin o. TH. 

HTAHT il1r ID ailorulE r biJAlnenal Coin- 
plutt plan 2,V. rubllfhlnt Co,, llo? 

4M, TreriPtA. N. V. 

)I, oqmcd I^EIT, llirtp nreki. tnIi- 
IniE Imiahroonta Jn irllar! l^iCiEnl^nitH], but 
JiHlr rBlIir. (hflil tioThnpv ^ultalile. W’e Eiuy 
rropi. Book fre+, UuilciJ^ a«4»-AlH Lln- 

foln Ayr,, I'h irP En. 

PllUP’lt VVhb new pt<hJui'Ij+ Alike. dcUi 
rO[KiAl. Anilyjlt. Oiturnn 

icriDUlia. BIjifiOBt niilqii tree. HprTlit 
prire!, Icidi. fi|l'M»n t.>ilrunitoiT.f Cbcjulits, 

IIP- 1 1 43 Ktin T>y* li[c. rblriEU. 

34DO^i FHOFJT. Kjtf Mflntlnjiry mtmej 
Irahtr, priu S'c, AcedCi rid PteMAht Vkw, 

K. Ijjr n n. M a^i. __ 

ISy malL ISonkA. nneHitiCt. tPr* 
(tatniil Biff riolltiJ Part Imliri free. D. Etfro, 
anK NorCh Wf|]i, f^hlCHirk 

' I'^U'kV^ Part Iru lire oTpr 4lH) huBlnesH on^ 

tKFrlunlElpi. I.Arnrr tUrPicBn 2H Court Ht,. 

BreohlTit, JCcw Ynrlt. 

MlLLlON'tr Tipjri! ihdcIi; new. fumhli 

pnrtH. (lostd pn>nt, Htainp hrliiffi ]i1an, 
WairoTd Supply ctE, Boe mi, ijikLicHJM, 
Imra, 

Hlir iDimey/ Dep^nHlabt^ lorTnul^ 
Tliak* BurccAKfiil priNlDi't!)^ Del n III. VO Cbem- 
Irilj Hoi ItlTtL Plltfl iurwh. Pa. 

WlJjf.H .Man inu tvT you r eJrruUi-i ihHf 
lend you « 1 j|£ ipaII for lire, Carl Edrjulat, 
fbleina. VEnn. 

ItKP.tIH rha[rr. TrLMneiiiliHia Htld, nront- 
|blp. No riper Lence or rApitHi riMiuLreib 
Write fur ilt-.lmlU. A ic F Products* 1 W. 
at.. Xfftif Y u rtt 1" Lty.. _ 

rrPPOHTC'Xn^i I |.rArn retHlI nlina arVi.- 
mumhip qultkly^ IH.OS, Bnyde, Kurehii, 
MJnn. 

'"rrftX Ideas Into rash.’* Free details. 
Alarllnea-FH, Han tlt'murillnn. P a I f 

llrautlfLil. irarlilliiit eanAtiri. 
HfilOPrlld iparrlliiiif ninnfy-uiakcri. Ilrlnir 
lli^.llti to tlOd.tHt do£L‘n. IV i! Ipuy. Frae 
Iwohlpl. Canarv Ouilil^ OUih Street. 

Woods 3 de. T. 

TjHII’ID Marble — .Vnytma fnn make I Col-^ 
orful. alared! 'JfoLildeLl. IpTushed, AnrHiTd. 
BubbertiMlf icimdir,*. rnmnniltldn Eliinrljis. 
Itlr ninney In the*r! Pnrtleulars free. Mar- 
hle|.f|ni(f }< ffy I rr. KrlM-ardsrinf. llJlMola. 

Jtr.'HirfKi^S Fnr ynirr.ielf Hart Inc baft 
Ihiie. EuHjr eitablUbr-il |n nne year. Write 
Xr rnropany. Lenin Im ter. Ma's. 

TO Win aurreai you mUHt i|ia snifletlilnp 
different: ■nsFtli'uliir* ttre. Fijlill^hrrB Hitce 
I’oninanr. lioi A^7fl. N elso n, r e nreia. 

IV ANT To OAtft (->nnn yearly f KailnnaTI; 
kniMim IDUlnr nil bualneay. W'rlto Franklin, 
nchlalo Street, riEtahnrph. Pa 

flPARE TIibb mnnej. fiUrtlnji. euntlnii' 
tntf, no cariltAl naresiary. t'oinp]cL« ulnlt 
eriil*. Kuinep-a, ytuTToTk. Vs. 

H-inO.MNS — Fiilnt iprar out ill. cAunllne 
emlne drlrU. Tcrmr— trial. Helmlch Paint 
Wpruy EirbanEe, M-12il^. Troy, OJitn. 

iXCnTtT’OUATt; In Delaware, fciwl Iris. 
Free detalli. CDiDorallua Fiscal Cu., W'lt- 
nUpffon, PeUrriLK, 



l*0]tnBH^3H>Xn Far tirWifiattcrB. rmlll- 
aiiEe, inlan'xijnji. Emllj loiimed. W'rtte 
PubllBhera' Hcrrlfe Bureau^ 433S-F DrcEPl, 

ChlfiBO, til. 

itTART Tlonie bus lues ». We fumiaJi (f rw) 
Ifcrol rubber noTilty tonld milt Ena Ibrlruo^ 
lloni. FjiUatll btsl nihber^ Eiprrictirc un- 
□cresRBry. Full line beat aclllni: inulds 
and raiia. prulll. PraH-tlcAlly M CAp-^ 

Hal needed- Few rejilA luahoi muldn Ai^V 
ftinenlj mallei Ftlll, Free aample mulii and 
RuiTMelEed eart. Aiuirled uniplei. i'owrU 
Initlmto. flravllna. , 

fiT.lllT 8niall IraElorrJrr t»u*3p««. Cam- 

plete plan. 2V. Dtiffy. CoTinj ttnn, _Ky, 

“SI'HM Fire" plan and bfe malt; ImEh 
I'i«. Xed Wood, Uurwund HcLj. Bo. Euclid, 

OHIO, 

(Jfl Into butlneai far yau raclf. Hepiilr 
IwJM Tuna f ha Ink. >'q erpcrlencB or capital 
rrnulrrd. V'rltr fnr free delalJ*. A i P 
Product a. 1 W% :i7th Bt., Kfif Yorit City. 

OPE HATE AmiXlnat new eendLnir niarjiine 
bcjilnEis. Bla prunia. IVondrrfiil 0E»li4'r- 
lILnlty. rro[ioll-O^Lito Company, ML. WaiII- 

inatMi. Qhlft. ^ 

I'JT.Vl’lTEJlS : DefiTaro : best* cheapen!.; 

ftM rormjv colonial fbAiter Co.* Wlliulng- 

Ian, Del. 

HtOP HctucAlInjt — Rtart trowlnji I ! IVnrh 
UDOmlnkH himie — ilrW* to eountry — ‘^mnyles’' 
— aTternconf ! I Ununual "plAlli.*' Xn ranir 
Tjrnini:E Prrr.iarc for lUrprlyrl NAtlOhal 
Fuitn-A. ttljtlon "H/* Lon jlnttelcj. 

.M.\XTFArTT’RE r^RIahpufril. Aumalnc 
nrononltlnn I Or. Parllnilnrif free. Uiekory' 
dell, fileitheulfth. W limn sin. 

UXEMPLOTEllT Dallus In profll Warlt- 
Inii luy plan Deialla itc. 3lancljii, p* O* 

lioi 1"|, rbkaiip TLeljtlllli, III. 

.iHTlFTriAL MaHiI? aKIillarf flunrinj;, 1 Pi- 
tt rui't inn c eorrrinir wood or eemenl floeirlnn 
^ lorti thlrk. drepmof. all eolcra. luw coat, 
OttiihientAl raallns. roncrete. plaster, paplet- 
ninchr. cEinJcn. furntlurc* atuLuary, fleKible 
nmldn. harlleularj fPM. Cbrl* Slahlar, 
Elninnt. S'. Y. 

MAIL tinier huilneaa la your on nnrt unity. 
Many brjtan loiall, n«W urn thmiaanil* 
yearly. Xn peraonal lUiundleai ap- 

porLunlrLoi. Elatx had okrr 30 yCAra ei[berD 
encf: will lielp you aurreeid. Send fut 
nlualile tHMikleLi, nono free. U. Hrrnl>cr» 
tt7i7 sou Hi aiat, FlilladeTphla. 

PLAHTES InduptHes affel^ Ittilustflouj 
men sn opportunity to atsrt a tiiiilnei< ot 
thelT men, manuf acturinjr art ifunila. nutrl- 
ties, soui'cnlra. elr.. Ip Plaster and inarliTe 
IriiElatlofi. ^r inalerlaJ; iioakes FI artlclCi. 
Itu biter hiouLili fuMilalKsl for speed nrudue- 
llon. ^ma1l InvrHmeht brinat blc yet u mi. 
You arc Just lit time rue tlm hlif X-mm hu^^ 
Incjs, Write for InEcreillnfr huoklet inalled 
free. I'laHtei Ijiilustrln, Dept. A, lOSfl 

WasIlInBinn Aia, , Xew Vofh. 

jua ^tall irie. >mEoH Boii* aoUTM 3Uh 
St., tioek Island. Ilh 

I WMNT Tu send you proof nf the Won- 
derful pulllnR |Mi»'er of Papular kfeehantci 
Mattosilne'* closilfied paaei. \V|iaV| ynur 
pmpnsltlnnT W‘rHe me today. F. IV. John- 
son, l^fanaicr I'lasdCled A ilTerl lain a, Sib) E, 
OnlJirln Wt., rhlfa.aa. IlL 

flET Lota of cnalL Slanoy makioU olfera, 
rlr. Tour name In Id.flUn dlreeEorlea. Utk?. 
ilQ(iefD. 4fl27 tllenjliaile, flnclnttall. 

"l.flflO WMTfl To Make nn." Vnn 

ran do ft— othera haye. tliLa hew amailhC 
tNioh will 111 rile yuu. 47.1 [laitet only 
Pniiutar itechanlea Presj, Boom (ClIB), 3£lt> 

I'l. f>nTarln PL, Phleatfo. 

KHKK Poolilrt di-Krrlhi't tQ7 plana for inak-’ 
itm fSO-Flllii ■weekly. In ho me or oftke. Imsl- 
ness of yaur uvru. Elite L'Ori 314 (Iraiul Ijr., 
New York. 

CnMPiKKTbJ rbrmlrAl nerelee. anatysLif 
furtoulat, prarcises. trade aryretl. Partirii- 
Ii±rj free. W. Ij, CiiiuininBi, 23 E Gocdinl 

Avepue. Syrnrune-. X. V. 

PllPf'fillXj Prlapettc, canQelrrLin, potato 
rhl|i. FdtIeiE nut nuehlni'i. liOnjt Eaklna, 
ifing- 1 1 3d I Hi., Unritmicici. on in. 

miLThMlH JHMlOfl— "Moore llulc" It. 
Plan Itlr. " I Tltorf Ma de.'' Lap^f. Michigan. 

OI'KIl-VTK rtittln WDrlil’s finest manry 
maklnU vrndInK EiiAH-hlnei. Se]|i tour prorP 
ueti — lamo lime. InrlanE aueer«l Small 
eaplto;] — profit I ImirteiU a t My. Xu eirrioslly 
ttfakari. Penny Klnr. 12H3 Chouteau, 

jHt^ t.fiiUs. 

M.IIL Order a.nd loeal buainesx. All pI-- 
flee. \'u eanraHslni:; no Block; no ahlpplriK. 
I'urt of narloRBl rhjilrt. AIL Instruethma 
sBen. flhuDiVrlnii cnulial. Ctrculiir free, 
7larili£i&, r.U. Boi 07* Breiel lit II, Pl 



"HCnFMEn MaewlPeH" Alllanca, Ohln* 
prints ochenies, fdcai* buslneii ilartEn, Inr- 
muloa — bl); ivtpncra; Ild.Od'l) to |ud,(Hid ye- 
[Hirieij. 3ktb 3e4r; fi.btl. Triel apectal: 

lii ntun r ha only ItOc, 

tiTAJlT L. Ill I a hu5lncai knyurhCfe. Every - 
thing lumlibeLL Nq cajiraitlns. MAywImd, 
llruadwmy. Nerr York. 



HDNEYHAKINB OPPOHTUHtTlES 



TITHX Tour home wnrkshop Into a tai'loJTf 
■ml Kjjare time Into cash. Hmal] wunltum' 
ibitf lathe only irtwer tool required. Actual 
pliDto-, Fiallrm with coriiplolo dlru^rfialDni and 
Euiuuracturlxia Enalruetlnrii for Jiloal tio^elty 
rift OTllcle wliLcb Unda ready luuhel nl 
dept, fftgrea ami gift ihopj lent yuil poiL- 
ppid ror v.le euin and Oc in uLamni, tlnltr 
now. Don't Llolay". H. It. OllverMn, Wqqd- 
craft Horrlep. Flalnview, MlniifBota. 

&fAKE Money "Fur Familhjf." Ralae 
Dilnk, muskratA, rarrcnni.^ etc. Won Jarful 
Miporf unity. Interest inf lUemure fr«. 
Jijir Ftri u* Pub. Co . ■_A rj;ad^ e , Ptlew, N, Y. 

"■pUDFlYA IILK" ] dcQB ” .irapaAlno. ^ 
Xucih Hearlnm. CbLcafo. IHI iRoncyniakJni 
panel. Copy lllc. 

yqiltl MOS’KY'MAKlNfl Ideal, li«qk lOrf 
lllerature tree, ilnrcey Textile. I Jwatiir. Inti 
JlETTl'H then t Job I Free EnjElrilhs loH 
ilow. jttuetber. 111 iv. Xiipn. ClneljinatL O. 

Jl W Thuu»uni.li artieln whukiale. Leaf- 
let Kic. IVtlL mo Haworth. Philadelphia. 

AI.41L Buikneir. Complete alartlnn out- 
fit 2-1e. Cluaeanteml. Hemphill, Kenllwortli* 
l]Jlnr>ii, 

FA»T iuc~-se1|fr~Mttj“iitc, brltjft del* 

lari*. H eyd , B o reka, Minn. 

AM.IZFSYI BookJet dcHiflbea plana for 
nmkijis flllQ-dUl) monllily at home. Par- 
ticulars JUc. !** O- Bui JU^l, VVIehlLa* 
Kam. 

llliJ.tK And tiel(3)i that loereua 

inpcune^. SP pDitea, lOc. Du-Mor PM Serr- 

|r^, Froep urt . llBnu lB. 

J.'iO VK.tit jicrereneo calendar, annlvrr- 
anrloi, ralenriir history, etc. lUlI prepaid 
112.10: Bampla .tJU fcntf. llluMlretH liwloia 
at amp. Newton J, Durden, U2S Ufant PUC«* 
WasLilnji:|.ijh, ll. C. 

NKW Uualness. Xu Cahiaialni]:. PuEllhg 
Imprlnti. MerrhanU Hiles, CL17M Xurlh 

Norond. lipiW'Miih'pp. tV|i, 

IClfl [l|i|»ortqp]t>ei waltlui. why worry 
aiNtut Mrlkcl. lay ulft, or no manoj. You 
r«n have all now it unco. Rpare time, full 
time. Sunday work. The flmt ItHl who »nd 
full delalla sLiout Mienuielcaa tafether 
with 21 cents, pet a Iperlal blf mrprli* 
rift free, when we nend JXU your h|j op- 
i:ionu.nlty Ijumjle. Muncy hack If dlBaallv- 
ILe± Partli'llluiO free. Armour Orjuuiixa- 
E Inn, _KlU *hlng. New York. 

JfVrtTLKH Into tlollnrL Chip Tuethod eaa- 
lly producoi ialaalile, ei^uU Italy etched 
flaasware, cheaply, f UAtrilrllOhi ll.llQ. An- 
eraft. Boe tUtLa.K, Teial. 

MOXKT-MAKIXD Meat, plum* furmuifta* 
Inf or malign. I.ltetature free. J. ItorneBAj. 
1H21 r'qunly i'ortHmouth, Va. _ 

tree BIIINOH Copy National Mall Drilar 
New^. jtpx ]"7n-Pin]. Roanoke, Virginia. 

FDHTrNKH In home inanufaclurlnj;. 
Rook let froff. Off J,flhgratorl«4, Tktnpa* 
_F]orlda. 

iriLLTONEI JublDiil flet dullarA in mall 
rfnlly. like wo da, foe ajnaaJnf ouiployment 
Informalliin (Rot man TO jobil. Ko«p men- 
cy; wo All your order* free. Co-Oimatho 
jH'Trlee. 77 Rwan, Butfalg. 

TIFD Buri. Plenty people luitherEiL Will 
pay ■■if prleea for irtiLle to eitermlnula. 
IVo have It. rIvo canipkte formula Ami 
many sales paint era for IU Piirtlculana free. 
nuaranteeJ. Rnptgn -Co., 3K Buckley, Llb- 
ertv. New Yiirk. 

IltlKFNS Nntlan-wlJc prgltlahte otfrrfnKB, 
Humewtirk ntlil cmlBldr. Hlnrip brlnra tlicca. 
Kvera. IVui MS I’M, Klmhurst. X. V. 

Jltfl Miine.v At home plallnf auto parta, 
vtflrrlnra, mltrora, ehiindclicrs, hy lalq 
itielhml. Rxperienre unnecesairy. Freo par- 
ilfulars, Clunmctal Co.* Ave* X, Deeiauf, 

ilL 

P:XTRA T>MTteiit InterestedT Free piT- 
tieutara, Trnble, Ourfleld Atenuo, ChD 
eaj-'o. 

BIft l*rnlit> from ofillnavy aitieal f’ln- 
lahrd pindget In irreat Jrmnnrl. Haw matc^ 
rial fOUiViI cterywlmrc. iVrlte fur ilrtally nl 
jnanry-inokinK aoerot. Adolph Rlnfla. ISflSA 
Moran. rieiroH. Mich. 

FUnFPEinTV Kuf Irocan SniTkrrs, 52 pase 
mayanlne, Sample, dltuoi, .SiieEUdre, 

X. Koklner, CbLcafO. 



I'uruLrAK 



tilA 



WJSiE >T«jfi P ttoricer ■mt mu re iltiic inofl(?y 
H]aJ(rr« nlil >rFtiJ luttau'diuUlf f^Kr [rte dr- 
[Dili of now ''l^liunL J^yatcm'' huRincsE. N-o 
<>iiriv^t^m!K-. 1 1 Try .liiHu n. Aiintr jUtt, 'I'e aita. 

FJlKI'j IkiOtrtfil 4.]i::i|i:rthetf lUj IiIjIFIb furfudk- 
InB- t^ecKly. in hi^mc ur oni<:e. tiu: 4 l'' 
nehd of your dvv|l K)IL^' Cram! Hi., 

New York. 



F0HMU1.AS, PLANS, ETC. 



Magic I'lerjlhlnu. Mcniey 

niukDr. FocihkIh nrtln. F*lr lli-nL Akeiw 

fV, Ai parlllo, Ti'ibb. 

|f{lHi{ik t'fllnl fmiD fiirrn DnHiurciB... Fnr- 
m u !■ fl-HO- H ;tarcjii'-c Uffjime. Gruy, Gn- _ 
~ A;^T FnrisLU.L!( ll.uir fuo lunihnDtM pulitC 
romiulB? 1^1. ^11'' Tltutn^M Oallurui, Wilhinii'^ 

Jjurji. I'i<nn!: 3 rlvHil]IU 

Gl^Ui,ANtEEI> FuTintllM— Nen ri*t kpII- 
crg. NfHic bDt[CT. price?-- CdNICi£ 

hf.f.. Kcmlen. Farit R idge. Ill- 

ANALYhIH F-Dniiulm dn rlrj(nn i- Frre 
rutiitFUittrin. Dob In LFilMiritcirv, LjKI Hur- 
t^ICHCO. 

litjfjCKki) WJllj your iihwJucLi. Mihe-ai'll 
them. PoriJiuiaa. FrtcetBPi. p"- 

Filynci. CotelLiif free. Q. Tiuiily Com pi Hi'. 

I not hi n. I> P. 

AM AI,Vl:^|!i. Hr!<r.-irL'h. NoutitrL Kuurrin- 
Cenl forioulkB. Citnli^R fir«. Siir^ 

fJai prlrpi, loiUj GJIiwin fhBl'Mirriinry. rhent- 

liiliii >ft>-l]jJ Sunp^TklcIf . rblniRti _ 

[TAXjIaN liLklme ami uth-iT fariimli Itlli:. 

'ilil>4 TtielrJd. HL LOuIb, Md. 
F.liBT keiiCM iniljTBii. D uiil L'-Jlion iruar- 
unC-rrii- WrUr. ,1 < ^Ol^l u t c-i | I'IicfliLiIb,. 

i^anapflliB, _ Indlima 

■iffl'iShTritKT -Vwiey maklnir >:i]rL'ifKy fnr- 

nmlia J-'rf. Duffy, -CorlfijF l-iih. Ky. _ 

ANY Fumiula 1.^0. tfiree JI.OJ. Col 17 

Lflfmrflt nrle e. Br yinl Pond. M itlnr. 

MfilLEi.'T Your TiroiiucLi-“-QtH fonnulan, 
mfit- iirniviR rrpm ibs. Fj^/iei Lkboratoiy'. 
aiSfi'J X. Leavitt .SL. rtilcann. tU. , _ 

Ffl RAl ri± Af$ — LuLe gl in one v iiHliar.i. JjIT- 
rrature free. Betfart, N. Keeler. Chl- 

ritsci. 



CHEMJHTRV 



llKHKAIlfll, Ki[Hcrlnlunts, lOiBlr— Mirec 
in-onlhi Bubirriptlon 13c. SpaomTE Choinls" 
Lry SfaffiElne. tOti Furayt-b. New Yorh . 

CKKMfrAIjiS In f>r nuanlLliii:!. Cilkind 
.1c. Ftoldctier'E Lilian tori r?, KvorcU, MiiRia- 
rhuaeflt, 

f^UND 3-V For hcvf 1 II u^^ rated elieml'’a] 
eToerlment hook wltb oeer I^IMI fciTintjb* inrl 
AIbo rcfftlvr^ :i5 luico Hl«(lrnli''t ckt' 
nkiff bf ippiTiiti.il, hiteroBcorifn. teie<rorn?* 
mil riiainlru]! freo. M'VV', Winn, IS I WojiL 
2:1 Pi.. XgFi - Y~nTl:. 

AN.^LVMIH. TtcEeirrh. Neweil Kuiran- 
tood InrEaulas, HiertLst nitHloE' free. Hpe- 
ctit nrim, tcada. Oibaon l.alturilorv, f'liomx 
_j.Eta, OT^IJja MunnyaUe. Chleuio. 

FRP'lK ClinoLhtry rataloi'R. i^iinnlLiJ it 
.let £i|uip miuolele lutioriitbry. Nibak 
ciil, BcntI Tie for pmiljfie «nd limEllInff. 

Kemkil. -troTphuriil Leeh. .Ti:lLrFiron HCioEit., 

JtrbbItlyn, -Ne w YiV ri . 

urrtltCIi Lsipy. fuoie LrEnsfl [kn tiro re 
tocnly eJ£j»eriitiL‘rH4- Frlr-e C[jt. f?twr-iul nf* 
frr IneTuikd. Fu.'.Lern Liioa Lilii.. Hoi lil. 
N orfn l fa l ^oq^ n^, Maai . 

(rill^MlCALrt. LibcirtiorT eliBRwire and 
aptraroCuB. Cain] dr CP. Rlelo^lcil jyitcifily 
Co,. 1173 111- Hone Atp.. Haeb'BJtEr. N. T. 



HELP ^ANT£D< 



tlo Into Pfjiol-e'alr hu'lrif-Bj wltlujut 
monl.. Call on atorca gelih biRRCBt lipf iielf^ 
Epillnir roun-iET lUiplaya: Ah]i|T|n, rixor 

hNdex. tiiiniikeretHeft. breathletn.. Imoseftolji 
Toib-ent, 70 ilflTcrerit llenit. t.fo In 123^ 
tiTOllt for you. FipetJence unn cceii^i R.ry. 

NV'rlU for Tftikioir ami j>lmt. PronioBuc, 
Jlapt. :ti7-i>. ] ft jig B. Troy. Chieiito. 

LOC'Afi Asenti wiinEed IQ *rr-ar ih-d -doin- 
onatrato free lulU to CriEOi^.. No oinTiiLBinir. 
f’p to In It dijr rtiBy. Kipeirteiu^e uiuier- 
djury, Y^aEiiiiblo dcmojutritinn fruiltmiftiL, 
■rtuuJ Biloploa froe. I'i«i£rc7:3 Telloriiv, 

r>ont_, 'it-217. !Veu> TTinMut. rhirian. 

IV.l NTI'jIT-^Fslf and buttor baym. Ant 
an Dur rDfireBcnte! ko. ConLiii't firrim<, liraT-^ 
rn, RTode citP'B and atilp to i|!i. Kilory irtcr 
ran ani omliil^^d. No eRperkfum mriulrett 
Wfl [eaeb you. WillQn, lllfl Ave. H. 

Mi^Malilyn- 

DKl'tl.VIF A biHineni lociiitlRator. Itlilie 
mnnoy |i| yuiir -Fiiarr time. Plrii^imt work. 
rioo4] fm llrtull] frofl. lloatncHJ iK’lecltve 
Sjfi<trin, muO Oak .rtu<>el, KjnHro. N, V. 



Mlfj [:.ii..4b pioriLi daily tikihR- onterB pik 
*;ii[l*iI Kna,t.i|i AiT-CtiRbiHEnOd H-tuhc^. Tre- 
imentloua rcpeul tmle. Liberal bunu.^ la pdf- 
niijiieri. i'lp^-rrfu] mniplo outlll tPMl UnEolnR 
CoufBr Tree to slrri'en; liiiini [Enalrtini prodL- 
nbli life^tiiirr budineti^. Write KbApp 
]SioLbor.R. F-Jd, SuoiiiKit Hlteei. l-to-iton, 
Man.*. 

1 VV.\NT Men Tnr Ini-jl tei end roffee 
routti.B. Maki'- up Li* Da^l siuck. Ab- 

tiHiiiiMltc RJioi^ prii[|uccr« MI Ihmiii». Nn ex' 
pCrknic nH'e-^Jiril but mliat tlto rduinpL ?^iEn - 
Jeo in r.iiiiLllt'r on ynor ronle. I ai'ivl crerr^ 
thkuRj Mo inoncj' rt:tn. Write Albert Mllla. 
^im.N Mo r niniu lb. _C J,nc In nii l.j . I >b I a 

AroNi-lVTf OlTC uwB.v frflo puncli rinls, 
J>iiTnan ^El■^■}lrlln^ 3>e|,naci. U‘E*iiiti:hln. 



AGENTS WANTED 



MAKK Ritlly jiroUti. with (arfto!it >eU]na 
line of mon'.'. lien Ln Amertni. I'rloeit (I lo 
(El. 30 doi.en. Oipr 1113'?! protlti T.loln'atiililo 
Ruannlre lieckiL you up. tt'e [laV tK‘»liEFe. 
Wtite for i-aLitloR ttmf free aiiopk Bieili'hcB. 
llauLerard Cramti. i!:l Woet l!lsL [Fept. 

.Yr-,;:rE. Nn'i Tur k. 

M.lN Wanted, by ?tioe m oiiu ( nslkit-ar es- 
t a trE tailed jeati. fur Rilea bilrii llr-atLy 
oaih dally in-tl extra bQnu.£ 0 a to prPcInecrE. 
Nn 47.L[hi>r]ei]rE needeil. Y'our own eJini-H ul 
rcLi-tuty iJilriH. Hait-y Did fit pienE free. tYrlto 
>Efliwn Jt|im' Mimuranltlnn:: Co.* ncpt. A*. 
I'hUlpenri F l IL . Wilt 

NOJTimtiNG Kntiretj' hi^w I W vnJiitfio 
HoliJrTiny Iran. Instant hriL U'bl-i.I rnnb any 
iiorate batteci.'. dol1:i an iIrIvI. text oppur-^ 
Utnlty i(t earn Kooit Money, tli-lij. Hte-iner 
Hftw, , ly ctit O. Lohii Lilu tii] f ?Hy. N. Y. 

5Ut>^ I'llUFIT HetJInu new ■"JM-|(i-F' 
kllrlion UlenRlI. Tli'ijilli 2.1r. Cotia .(.iru 

tl.un R du?-an- 47.53 h Rnniplv lot. 

New MpthnEl Co., Hni df ard, Pa 

(TITJtlSTMAS Cards. Sell .ifl" anaM,-niln: 
roLden, nani^ jinininteLl. 41. CEumoliCtlon 
dail.y. Hmi,pii.'a JrAe-. [luiek. Uui^b^r. New 
BrunEwLrk. N. -T. 

NKVY Cloanrr— Am azei eTeryljwlj'. CkooB 
oi'icrrLliEnr. WaBhiri etalhcB anow-while 
oukklj. Hpala. atalna rrjnaroil Lilre mielr. 
HtartlinR; ctiMnon^li ator. Free 'arDpIri rucko 
fi^t sail?!, flulck rontiter. (mminae profit. 
Write oulelc For "Free a ample." ffutier-Jt 
Ctfanrr Co., 11. ItCrvrvii. Jlllnoij. 

EXCULLENT TrOua-rrEiri'N.-i.er. atri'lrln;r. 
ercH.Ror, timRiT SI. lift. (7.M dgji. Porfert 
FiatitB hanRErr »li-et''tipr I Hr It'Oe den. Oot 
cIrcutaM. Wldtv«»!i, 5fli Van Ifurett Ml.. 
lif-iHEktyn, N. Y. 

SliLL Popular lottnn. TronitTidDU-; ntoftl. 
AVrIto for fi art ltd lari. SoinpEe 55f. tvaUIJI 
OoiJinany, 185 Euuiner Ave.. Sti-r1nKt1i.'tr{. 
SfasB. 

.MKN — tVaiuon 12 lu fif dally. Sell1ri|t 
S7hC liAUJchold nci^iatty tbit rer^rBla. TJm'o 
tn [fp >ob| in oveiT hamD. Free laiaplr. 
Write I'uro ironipany. 3131 Pipe Bl., Hopl. 
lT.Sft l3. _B[ l ,nni s. Mb- 

rr Tn til 5 In il woek. Sell RTOal line of 

liosierj' barltml by ijofmlle reEi-lllcLWJjeiil uuar- 
anlei'i enverln.?! hole*- nURs, mni. M'rlio 
for iim nk^ rrirlek. Wilkntt TfoRlory, Hoak 
:t7-P, Grer ntioirl. 0. ^ 

BTn.-VNGK Ironinc ennJ. HatEB El-Dctrlrlty. 
AlmJiHbEB irw^4‘hlnir anil kinking:. Far tet^- 
pbopea JiUo. IrUI'S^ pmlll. Halea funran' 

tcfti, IUb; free offer. Nc'ieiknoi, Dept. 15.\, 

4151 RaveiiBwtwvJ. Ctil-riFin. 

.tRKNTBt nimHHiitrainriil Plate rnctnl 
with purs aEhcr. Antitlnjt rkiHiioFiJitni t Ion 
louhea Jiiaoy sal-c-i. phtfll — iteOKin" 

ilrntln^r nullll furnkbed. f'ltrKin l^aljpra- 
tijrlo*. lot 5 f* Sum HI Jt. Akrofi. tlfilo. 

f.J'Jfll Yf M ATF E^iiare-tliiie torom* onpnr- 
OmiMci. Free litiTiituire: flbarllab. Box 

crilfl Mirltet SI ., Phn udelpblii. Fi. 

AfSENTH: i^uiJiBh ro prlcei. Hmitbi culfee 
Itic lb. 4-nt. vjnITIi ItAmr lilarTfi 

]0 far SlV^e. IlHl itlekl ehrwiiiE Rnim 15r. 
ChrlllPia* ronk, 31 in liox, 14t ITiO oilier 
baritllpy, PtC nnliitTlI, Kxpcrleneo iinneces- 
aarr. ramiflon Co’., FO. Bl. fjoititi. .Ma 

NEW Remarkable ftnl nowder! Reiulta 
ate aoiaxitiR. Guaruleed. FamI. repeat fell- 
or. 1011^ ptpm. FvetjiHvdy buya. Semi 
dlnio For aeruplc and tiantrutafE. Coopor 
PmdUt'li, Flunhini, Nrrt York. 

ND Rasi! Hurr cuahE 9-litariitr mlrmra, 
auloparUc. refteclars. CppibLiiatiDit ouifit. 
IVrtta SpTintile.t Plater, Mu rten, inil 

T!K Your ao'n bwHE OneriHi UBsd-ircw 
rlothlnn biiilnoHi from ^tore, homr, tuto. 
aflfl'J-^.tOfl^ praflt. KTorythlna fHi-nDhfil, 
Catdlajru-e free. Pgrtnay. .1113 -(j RpoimveU, 
Chlraro. 



AflKNYSl Drenaea IJdo, niOn's aolti IH.lDb- 
42.I1D. vlLlrti -I'iy. ties liLjr^ cliltfoil huHIl 454. 
Aiiivi^Jnk [irJcoK. ISU prbJSt«. CiLtatm^ue fn'o, 
Lj4juiJjtlim, AID.' Ill Kaat d.'Ird, I'li iiu ao._ 
Ml'.N! Wuiiionl Nu lLuII tluLCh bo Hint 
leuaraEitced food ptudui la. lltiKulur t-uitoiii' 
t.ra, SLa#i.l,V Iih'ijiiuv Llipcrletue nnnoi C4,*iit; . 
t'rc4- EiiLiple. Write today, Federal Pu. u 

F fmit Co., I J-Htilrl Lkktr HL.. i:iilrafio. 

Ai lE-N’fH — L dwcjI [.I rices — Tup prallli On 
1'Rn.Eail axplrin. roxor liladoE, ]ian4lhi-rrblef 1, 
Lax.atlv4<H. >hjM! Jui-er, idc. Ib'titjL trre. 
|ietti.’r I'T-oiiuoli Co.. IVepl. 2Til, Marian, 

lin]. _ 

It .iJiTEIl — M ifo juieijl rfllojigtrp. Sfen, 
liuti-d.-i liiakE £U4 h!| lli4»lu'y, DU|fft fri'e. Write 

y^Li-tiifi- ^ I fl n< jf er, A -5 n . llneio, Flarldi-. 

WJH1L.I-1SA’LE Cidai4.[;'>r'M) , oDd bcdT »elJ - 
rrs. PiUy Co.. liiL Elrofl-dW ay. Siajnfrvlllt!, 

MaHJ.gr]imBlti. 

il3d^ PitDFlT Ln new Belt-^»LaitlP£ no- 
Itint cljiar llahtcr, Hetatii 7401-. SampJe 
3.1C. Get lietiLlk i|Uli'k (Ml u-mkder a4ll1er 
Nbw lletftrail I'tt.. R ax I '51 - tK. RradFrinl. Pa . 

ikt W'iLl, luahe yoo Tlic nrdFlL l^rfo 
B Ample -oF pmi'Luet. Ftih.^ IlLttature. f^Lao^ 

_]-i':y Prnrtiii-Lii Lapilng., yiji'b. 

MAKE Cp to il5 liny wIRi FerrMtluilaf 
eiM'H4,-t (bnl. Every bndy buys. PariLniLaij 
frey, W 'jlitt, lio.T 2^152, lloui^Uin. Tman. 

45d^r FiWFiT In now auLomatle ira4 
lUhtor. No dint or FEaine. LlJtbtl £a» ln- 
Btantly.. IteLalln ^.'ic. Cnatk Hhi 4 L dO n 
limeji or IFr rtoieii t4ir Eli. 3d |-ldi.f 1 d. SahI' 
pie ite. NevF MaUnid Co., UaX P.Via^ld, 

ftni4lfnrHj,_ Pa. 

BUCCliELi With TDiir iimilLucL*. .Vlolie- boI | 
thcEO. Farntulsi. PiHHiegaBn. .Mrorota tn- 
aiya-ea, CaLatoa freii. R. Tbaxly C4itii|)ani'. 

WaihlPito p. ]l, C. 

WIfV Work fur atbiirsT JliikC ami aclf 
yoor ovm rovIb, ForiiiuJaB, lalle-t artloii"', 
I'erfirme^, sKirartB. Valunfik Liook fri^e. 
Bi'ionElFlr Lubaraturiea. JEHOW Rroiid, Riel." 
niQOi E, V g. 

^ i'Ul I 

eonL bills Oror T3i' naekajto irrati a 

ton. Even' home and bulldlnR i* |iP0-<perr. 
AeoLTta oleanlnc up. Cn.iL or w-rtie. .^iArvo, 
7!<la fSlli Hlre^ t. Itto okJyr t. N. V. 

HKKEl'N Iteiil ii^' uioeiey-h'alt^’r*. E?i;H 
rsri^on pupon apil ti-ti-citrlier rlbimjiM nt bljt , 
lueoey BAVln.|ti! CentLnuouily used rvery day 
by affleea. jlarea, faetorLet. n-iiobih. alt. 
HpJendEd aide ilciu For pHtoELni! Am] A.tL'L't' 
inu raid i!t]«Mjen a ml tvoryafn? wlia raIJs 
on iLorcii, ortireA.. tCrlft far lnaivrEsaPMe 
Frae ptre-ket aEib «aleA oulQl. rtreemrard'a., 

5 3't Np rLfi Wt dh, l>ep[. CH. Chlrajto. I tl. 

AGESTB — WinCeil to i<tl Uillev' or nienk 
iiclti. Auipenders. imst'kwear. moke Sid tlnUi. 
full or part I line. Sk-holoiiin, IdH EisL Qlli 
St., New Y nrk . 

A.MAKJNf'i ji'lrtkb, thouiarid u-e.'-. Pel' a 
iLMcLt. |7i3^ [irafll. Haiupis lur. Kine. 
R1 3 N. Ylb htifan. Chiray o. 

SifIJT Attenl* wantiKl for Fi-LinniiH line 
V'l'rnFer eaiij|;ierv. Freo calDlo^;. Of'orpio 
>t<;li rr r ranipiny., IStt Lifa.v efLe. Ni-w Vork. 

BELL Neon atjrtu Adrl winirn^' dli]ilAyri. 

If Iff demiiiiL Lairlte tirobH, Write Mi'f ';inn] l 

ai Lma. It I re L ake. W I r. _ _ _ 

r-(ld^{. FfiTDFlTE Gold rrfrw-tLnir IcItcFa 
for gtore UlndawH. Larife »Iei*i Ir. Free 
lainid'cs. ^fotiarniatiL' RU'tl.- iE-:iil(l| LlPeOln 

Are. . Chin go. 

AGENTS Will! aIwuI our niih-llfiJil 
Bcrrw 4frLcT. NltO Lllo ptou'll 1 wrlloi in Ibo 
ilkTkJ anii Pen-Llte Flaxh-lEallf . S.:LinpLeB 
lilk t‘Aeh. 37, (HI ilnrsn, |ll£ tlbrlitmaa wit- 
era. Partleulari frifi.% Mtaia CdiopAny, Mld- 
dktftwn. N. Y''. 

niG Money, rniirinilsfion^ tta lly. Free 
rlblhltlR. Roll -irualEly rninrnjitp. Jqr][4<t< . 
gvcrtvwlB. New Rtylca”-l<{io'eBl prieo!:. Baka 
kit fir»- Goadwoar, T13-AA ILoaKfiolt, Cld-' 

JA pn. 

LNfill.yVKD Nam I" nlutea, nuiiiEiera, alenji, 
etc., caalJy schlil, pruflli lartre. If ret t Rras., 
W lntlrron. ^f 1 s p. 

f'LL Gh'e you 11 rflrf Fl m at O'holoBRle hc’ 

■ Ideg ipTtnifld nppuriTinIty to inake up lo 
44.11. on in a week. Rrati.ii new Fard tedan 
riven 1.1 iHinu.-i. DeLalLn free. ,tlbort Mlllk, 
^)3 Mpninnuth. Clpi'mnrvtt- fUn p _ 

TIES, Psneili, ihop lariM, razor ti|a4|of!, 
All hiR lelkry. i^tml for natiHoi;. fielt 
I'remlum f^O. . GitylorLE. 'M tup 

PRtfFlT With new priHlurti. Make, :ic!L 
repeat. AnalyslH. Raaearela. Guaranti'o.l 

formulae. lilrcept cat u log free. S|iec|Ml 

lirkeB. ]ei4|B. r;thaon Luliordtpry, ChMoUl, 

np^ina Burmriide. iftiifapo. 

#*ANT.I riiiui that talka. Ma*k^ iiiyv- 
teriPU-S. tVapka. like ribcwiocrapb. Fflaplnat- 

inis. Wamnlp 5at. Talkie Toy Ctmiiiany* 

■14.11 Ira-lhit Park, rbleaKCi- 
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POPULAE MECHANICS ADVERTISING SECTION 



SrEXICAN FentliCr pklilrfs. ChrEiLmaj 
^4>c ffltaiiLpsJ l^rLni; E^.Oli' hvisrlh 
4]ciL^tJs. Itefurid ir 

ilCK IriiP^A Ft . A p tlTlAilii lr>93. M cTck'Q City. 

i'UL ii^ FuiiOFlt# ^ilcaiftlcj fieel iii'llinfi 
tlni^lrd 'rLiiink^ES^injf^ntrLr^tiiftii} EL»rti»1 
1 ra;ts i'^c: — rrtHili i^atJlidie 

fri'ff. iKiICfil nhrfciilinAR rards ISur — retails 
lippiirtment SJ TiVeat lir&aii- 
N. y_. 

“ in!^TiaJU 'l’i>KS Miihi; 7«iJ'i proUt. 
Alin acini' new ijuirk banclages. IJcaulifiEl 
cellDphaLTE n'rapped. A 
UUkK MlJftF anil suit re-rniSttr. Ott started 
]]aw‘. t^etld lodity TOr Iriul order. Uozen, 
fl.Otls irro&i^ tlti-lfO. <lu.kk BartdafrSj 91:1 

jtlirktiawk St... l.lhkiHO. 3 lL 

HOMKTJUNU Ned— ABtiiia eleinltia up 
proPla jlrat day. iHuro lire Erllcra. t^eitdi Tur 
Infortuatlon at otiee and start tiiaklnr Jttoney 
for Chrlitmis. Chester CiieinEeal Co.. HO 

ftlorHjt Ave,. Sunfihitt. N, J. 

On S.!kJitr Skyroi-ktl atTawnowtrS. 
IltHUtirul (lei'orji tl VC hod^e plant. One dollar. 
EelLa for SS.SO. [deal CliristniaR fllfl. Itkc, 

Inli-irj 2 37 1 hi LiureTton. New York. 

CALIFOHMA Aan ilrled frnJLii— tiuU. 
HclIyNVDcd Health Producls, Ilex u-IS. Hot- 
ll~ffood. t^aniple ftoi S&c. J^iinifubri. 
K.MLL tlorule irtirlstinas KCists. ti<^iFip]e lel 

lap. Mnggft. O rjislalte, liiinulE. ^ 

0:o.<nm ptpBCJ.^ljTT itfma. Well cllfap. 

LIsla lOf. Otirry, C ti^in ttlon, Ky. 

&r.VN In CK'h teivn to pJato auto parti< 
reRertara. balttroaiii flilurea. rtfl ii Ull heels, 
nnlrhors, rhanrlelleTii. I^v late tilethetli: t%- 
nerlcjic-a upnecesjfiry. Slmpl* plan oJ minu- 
ici'tUrlTU: At honic :itii.rla In ULr otonry 
ptaKEnf^ tnj:«3rLMis. Free pHFtlenlart and 
J’.C'?i^ii_'OdnirrtB] ra.. Ave, II > Decatur, HI. 

MAKHl TiJure money selLlni; shirts, 
Underwear, dressai, hpatery. ralnrvtats^ jack- 
ets, pantx, uni form K. S;l1cs out At Itce. 
Klmmd Oatnnany. DrtiitltJjePl B, 492a-2Jt 

l,ineo|n Arenue, ChlcatiO, 

Oi:.VLrlNk CJctil lellerj for store windowR. 
PlaaJly applied. l''rec Eumples. Liberal otTer 
to (rencral a^'ents. Metslllc J.wettcr Co-. 

North t :iar k, Chlr anc, 

MONOtlH.tMME.VO Autornaljllca hiAeost 
money inokor today. New' type rrquirln.ii no 
yamiah to apply. Write for Hamples. Tn- 
tematlonaJ Sttonci^rani ft Transfer CP-, 

dlPiri, T'hLItdelphli i. 

HLV U'holesille mdO liarjiuEm. t^utalof 

fiec. J'TV9i lurq. s rtii niiB n y, fj i^Vj In diana. 

JIJC .tipjtei' ApiUyEiiET ttoid initials on au- 
trtiiiotiltfcH. I'ljsLrst thins today. No okpitO 
eiiee neeilenj, J'’ree flahi]jScs. "Hali'O/' 10S4 

^Vi«hlnj;tcin. V l t):<r,nn. ^ 

FHJidJ Siatiiplc — AmaAltiK elranrr; Bella 
homes, tararns, avery where. II in prolit fast 
rettcnt&r, (trtrn, r>rn t* Try ing Paik, ■Clnlfatto. 

JiTni' Hniufiuljhi! — shirt rrmrln^ll Drive 
t& f nun try — "Ujovies" — afternouna. IVnrk 
lnorningp~-hHnec. No canTiiailni; t Natjutial 
Fol Ip- \ . Hlflthun “D ,'' Tja Aniteles, 

.'^BI.Ij Novel iv fim canl^, novo I ties, ete-.. 
Saniiples lOc, Nalional, Box liOtJM, Clor)n- 
jndi. 

AOKNTfl: SE amp ins' hiirrtei on perket-hey 
proleclara. ftaintile chn-ik wllh your name, 
addrese, :1.1c- Ktamriinti oulflta., Kinblem 
checHs. eheclt-fotj*, name pliitca. Hart iffff, 
ro.. .tn rt n Ckraw S t . ._l tnwk Lyn. Y . 

illG JlDney and fa-st sales. Every owner 
buys Bold InJtlaljt fur hij. outo. Tou ehakjia 
oiaka il.-IR, Tf-n orders daily tnsy. 
Write for particulars and free sample. Amer- 
Ican ItTunOitrasd Campany^ l>epL. 10. East 
OranRi'^N^^. 

AGEN'TS — nppffri unity 1o make money; 
hook iroiilali'il.KKS HU sucrnssful business pt*ni; 
liomc Of offlrc; send for free iritruilud'Dry 
hoovlet. Elite Co.* 314 (arntul St.. New 
York. _ 

AGliNTH nns.ro rorn bps! ralloua rcinW^er 
will Ijolld ypil a t^lrady repeat bUKlncji!!. ^Icnd 
toilBy fpr rrO^'ket'Hze trial iriilllls Tlic Moms 
trompa n ).'. it l _ Sear le_RhJ JI ._, c( i^r . N^V. 

(70ST.S If — H cIIj iSe. Make ncn-eipIntlTe 
cleaner treun Lenjiyne cryalala. jcBllEin. 

Sample Hk. t.h era lure free. Wcjtti-n lle- 
fcrre Labnralorioa, 0G1.1 Deni soft Ave., 
Cler elantl . iHiLo. 

W-\NTE(J — Dlstrlrt purcha^lne asfcnta. No 
crperSenrE or money reouliMid. Write Pur- 
rliaHlPE ^Tananer, Ifl . %. n^iL letl, t^hleago . 

no Vou want agent* fur Jour propoiltlon? 
lOtlr ad in this space w-[Jl Fitace vtmr nies- 
SDftO IjcfiNre hpndretlg of men ficeklne fast- 
*.e|llnii prodiirts. 11 y frilder "How to Secure 

AttFtitB” 1? fllleil with proof, i n ijUtUy 

.send I'Qii j eo[iy free. F. W'. Johnson, Itan- 
JiF^r CCa^sHSed Adrcrtlalns:. Popular Hfe- 
(hapjn:! .llaj{az.Ene, 304 E, Ohtiirlo ^t., CItl- 
faSOs 



BALESUO.^RD Mfrn-“N'ryr put anil take 
jars. Detalla, sum plea free. Tom Tliuiub, 

iJept. PH. Natirop, Jit. 

GUARANTEED lAnuble-etljieii hladea uPe 
hundred up. It ihere'i anythinif elac you 
wiut, write usj wO have it. Earn pica sent. 
Htp^'en Hpenrer, 413 L. 51, Brooklyn. N. Y. 

PROPITaHLE Hfuue busloea*. Leu 111 - 
male. No canva^aln];. Maywood Publljhera, 

I'-0S3 Broidway. New York. 

DIG I'roUli eyeflaiU nofCiSity. Cleans, 
pollahea. prevents steaming, Sample t(m 
eenta. Shufherg ■Theanlfal. Hartford, Co nn. 

GOLD Refleetlne letters for sture tvin^ 
dow$. Easily eppllcd- LAtge sizes. [Vetiny 
Cat'll, friic sauipleat Allaa Bliicn iVorki, T9 11 

llaEsted. ■irhlcaipo. ^ 

ROOKS iViverlnB hundreds of aubjecta, 
niB' i^iitalos for dc pOflafCr Popular an- 
Jra Freaa, lloom tC'!ht|ij 304 E. Ortlarlti IBt,, 
Chieaffo. 



HIGH'tiJIAbE EALeSMCM 



IXJN'T He n Jpb hunler^start your own 
borlnyEE «i our capital. No Imrd llmCf; pu 
]HV--nilTE; ahvaya your own Iwes.. HundredE 
IV erase ^9,044 to ^1,404 annual salea year 
after year. Wa guppily stocke. erLulpiueitt on 
credit. Slid ticma neresyltlea. SclLing ciperi- 
epce 0PHieceHiary. Wumlerrul oprttrt Unity l& 
□tvii pleanant, dlBOtllcd, profSlible buslncst 
barked by world wide ijidustry. Write Raw-^ 
lelgh. Unit. L-T-l'PM. Freeport. 111. 

S.V 1j S yl RN — To hamtia the SlLuidlclty 

line or incior rchultdinj! ertulFunent. K^tab- 
lE.cbcd tcrrlturlCB arallablo Tor hlEh Fttadc 
men, eominlsBEDn l.iaBle. 31iiipllcity Mf|J. 

f'o. . Port _ W^Bsh tnFtmi . Wli., 

LIVE Wlrea. earn exrcUeut par and hunui 
nelllng tear gaa fauntaln pen punB. Zeppe^ 

lln .Arruj. Dept.. 143. Akron, Ohio. 

Hltl- :V]uuey maker! .ttuaxEu!' Invention 
t<]<u!i>e all rluori silently, auiomiitleaily. New 
'Dll prltwlple. Easily installed, ^^ovt:F need* 
atlrntion. Frlectl dollira le^R than other 
rberkri. rnllmited market Htores, olHres, 
fartorle*. Free datimusi ration fumliihed 
workers. Kant'BIam, l>ept. L-62, Riputu- 

Held, fnd. 

UlU iloncy makers: Large line work uni- 
forms, raincoats. panlB, shlrti. etc. Adver- 
tLlhfi ciFilirOUcrcil, I,wi» pTlee*. Every 
huBinosA, IndhMual phuspect. Ftct^ out HI. 
I>(jvc Garment Co., 1TJ13 JlilwaUkeo Are., 

Uept. tiol, Chlragn. 

CALL On gas Mat Iona, m rages, atores. 
New chemlral aponge whirlwind seller. 
Cleans aiLtoiiioblles without work. Phenom- 
enal proRts. Outfit free. Rilatee, Dept. 

Sit I , A kron^ 

NEW Pimrhboard line. Free page full 
rolor catalog. Nothlni: to rnrry. Larger 
ciL.ih cyun mi s si ons dally. Season hovv I L^a- 
aicKirf Co.. ] KD .Adams, r blrag o, 
SAi.ES.MK.Si (5 TO fYchoO daily im%r- 
hl?. imn busiheaa cards IhOQ SO lb. 

leltiThcadE $.l!.00. VuiJr nniimlsclDn 
percent. Free EalCa kit. Star Fublbtiing 

Com pa ny, I tept ^ 2 - P. T o rslni na.^ Teia e.^ ^ 

SELL riuHranlecd rstFios, Buy at. wbule‘ 
aale as low as 34.79, Best'll at proRt. 

Nlonvyhark guarantee. Catalog free. Bend 
I'Ac for glTC-Bwuy'' rilan — make £14.73 on 
every deal. SI tree Balea Co., Dopt. P, G13 

N. Sflrhlgait, t^hloago. 

tllPAN'l) New grai)-bag deal. Going big 
creryvi'herc — l>lg proUti — swift sates — fa.R re- 
pCiltj. No reitFiMlops. A1I hvij. 

Hirll KfcS. IjMj- D Havonsws^J. ChlrflBO. 

llUsTiilNG, 'Hesiwiniltile ‘ ^'iiiitrlbutuii 
wanted throuKh out TLfl.A. to handle fast 
selling autoiudille necesaity. Onnortunliy to 
right lni>n for furjl* I's.rnhs^s. Krt'ellent ter- 
ritory at a I la bl e. Write irnmcilitlcly^ Ac- 

cearory Pales, Miirtison, t’hlrggo. 

W.vNTkl): ItelLahle, energeMc tiilestuan 

who kl»ow( fiUfining, to. Fell Martin [HHvllry 
iiullilEngs and rnm Vrlb; ilircrt to fanncrii. 
on easy ItTFiis. EUe prolits — ^pemianent in- 
name, Msriln Bicet Producla Co,, Dept. 3, 
iMo nrfl rld. _ iT'hl.ri^ _ . ^ 

t!O.Vl MISSIONS Tr> JlQfl ivcclily. Lh* 
leads. U'rlle MOrBuh EpcetalLls, 3705) Mor- 
gan. ChlrfiBO'. 

GTANT Numberfld advert I? In n reetipl buS' 
Ine/ii fiLtdn. Free ^.smtites, Wgido ITkas, 

itqg a 44, TiglliFS. Teyns. 

AllV'KTlTtSfNG Hpec laity and printing 
SBletmen— Sell food market -slgnss. Profll- 
gliTc repeat business. GaEkill Signs. Rox 
^34, Asbirry Park, N. J. 

"'Sl'-.lIlK I '111 If Pi."' Sri I genuine Tungsten 
lint and cold spaih plugs., glee (arid- blast 
cleaner and eight piece WrenfU »et free, 
with enrb 54 plug*. Four eaijr ordera daily 
paJf you J-134 wceklv, Tunaslcn Fatlory, 
H03 Bo. Michigan, ChlcBBO. 



EXCLl'STVEI Amazingly COmplctfr— 
.•Vdvg. l□^tch book line. Farloiy direct. Dig 
comm. Full or part Llioe. Free sample e. 
Eiperiencp imflcee^Sftry. Match Corp. of 
America. PetiL K-1 ^.. 4541 G f and,_ C h jgaaQ. 

SAI,E3.MJ':N-AGENTB. "FmeT Join uf- 
roct ftelltng Legion, worhPs. largest organi- 
zation of cale.i people. Founded to raise 
Mandards of direct selling and afford full 
s.ervU‘c and protection. IJuUon, Gold 3t9i.l 
Jiientlty card and monthly magazine frec. 
No fees, dues; or asBes-iiuenla at any tlmn. 
Send name ^md avMrtiii today for meiahtr' 
khlp anplieatiun. Direct Belling Legion. 
Dept. AD, 30? N. Michigan Ava,^ Chicago, 

nt. 

M-tN — llondlii regular store route:. Plaea 
natlorLally advertised Hc-lClc counter card 
[ndsc. New aaplrlti deal — 4 tablets Ik, 32 
other fgst sellers. iDd^ proRl. No lovcat- 
menl. SftiflDlM. fret. World's Protluelit Co-, 
Deiil, 13314. Spm pyr, I nd. 

M-iKE Dig iSioneiy''— Com tulzs Lons ad'- 
vaiiCcd, sell Popular ^IcchanioB work ihacB 
“■Hi'ornplctc line drcaa Bhoca. Outfit free, 

1 jura -Teg Shi» Co.. 00 Rrocklon. Msaa. 

<JIVE Away free, 10I3T short wave and 
home radios, alao full electric automobile 
re J Ins. u lth our unlnue "Punch flalea Card 
Plari." 2 jfiiles tUHv P*vi S2(in.Slt ueokly 
protits. Write fur our tree slartlnii offers. 
DcLuxc MfB. Co., Dept, 236, 173 W. Madl- 

3M1, Chlcsgo. 

SAl.KHjtfAN Calling on factories to aell 
rrhuLH belting made from eoRomfir'i used 
Iralbe r. ^Tim mca_BrllJrtcj;iOjj. N_^- Ub. Conn. 

s,v I, E JiM Kfi E veryboiiy tiow~ buiyiiig' book 
loatclies, IntFelB, aileFlroORS, farupe forms, 
blotlcrs. calendars. Xmaa carila. buxIUeBZ ata- 
tlonery. etc. Free dcilA. Wonderful il de- 
ll no. 'Com 01 . dally. Bales rert folia free. 
Wlllens. Dept. FK, 3134 Crladys, Chicago. 

M'ANTEh Count!' deater: Man i*lth nir 

lo Jeinonatrate and aervlno for large maup- 
fflClum. Fltsl el*»a idb, 243 Fjr-Fyter 

rompany, PiytOU, f j hlo. 

M.VKL More money selling ahirta, tics, 
underwear, dresses, hosiery, raicuruata. Jack- 
v-tS, pants, uiilforms. Balei Dutflt free. 
NEinrbd Cmonitu', Ijopartuient 45, 4922-33 
Lincuiji Avenue, Chlrago. 

RALEtIMIlN — Bell calendars. Complete 
line, all tizei. InrlutiEng iumtrost beautiful 
!!ul|jA'U. Samples free I Flemialng Calendar 

f^O, , 45 13 Collage Groce, fihlcago. 

llliLiHlI Balritpan — If jftnl etev B0ld 
hruEhes write for Oilr IftOnfly making prtJtHi- 
fllilun. Donald DrbEK Co., Caraden. Ncvr 

Jersey. ^ _ 

NEW Spec laity — Sells every hitNlne^a tind 
professional man. Four fl-i sales ilally pay 
£235 weekly, ferrell ckared over (l.Ono.M 
monthly. Wrllt, F. Armatronfi, Fresl- 

dent. Hern. P>T.M o>ilJ j^A1e. 

FREE RiwkJct licsCrihcg 147 [darta fat mak- 
ing £24-3154 weekly, in homo or Office, bual- 
nesR of your uutl Elllo Co,. 31'4 Crand St-, 

New York. 

S,.VEjLsMDN — 'N ew (kel guBrinteea atorea 
S1l) for one. Two 31ii sales net you (39 
[talljr. Bayers, £1101-12,9 Ehefflc Id, Chlrapo. 

DE Your own boafr Make tliO largest 
uomiinlssJans selling dOf Coihplete line of 
brushes, \17rlta for Bales plan. Wire Grip 
Sanitary BruBh Carp., 325 BouLlicrn. Roule- 
vard. N. Y'. 

,‘?OirETHING New Iti ftr* CltlngulsherB— 
Red Comet AutoEuatlcB. Proved In west Are 
yearft. Exclusive territory. Low price openi 
fincketlMokji. Rch! Gomef, 4(l4 Com^l 

1 tuli dinR. L If ] I <?tQ n.._ 'Cnl orada 

HE Independent. Own your business; ex- 
perience unnerCssBry. selllnig $,10,549 acci- 
dental cTcalh, £j 0 acvldcnt; S35 a1rk weekly 
benefits — £10. 54 yearly. 01 her amounts pro- 
poFtlonnte. Guaranteed steady renawgl In.^ 
rojne. $724,'tlu.k:3 securllles fIcnovRcd- Uni-- 
rersiil INv1 Lt^y. 7 13- A Lef court RldE., Newuk, 
New Jersey, 



EDUCATIONAL AND INSTFIUCTIQN 



LF.iRN Tool and manblno deiignlng. 
Plenty of JolsB. IdCam Lhc practlcsl aids. 
RlX inuntbs Irutrurtion equal to three yeara 
of cxpcrlonco. Law rales, no co-ntrarta. l^ay 
as you learn. The Tool Engineer Lug Co.. 
<i3n N. Taylor Ave.. Cgk 1'ark, fl|. 

IP you like to draw — Write for talent 
test (no fc4]. GEvf: aco and occupation. 
Fcdcnd Kiihoola, Irtc., Dept. P124. Mlnne- 

flj^l Is. ^flTin. ^ 

IjE.VRN Law In, iwepty minutes per rtsy. 
Creillt fXl Chded. Ifolmea InstElule. Mar- 
Quet te Building, 3111w!uikee. Wlscorisln- 

LBARN' MnSsaj?e-PbyiJoth crapy, nursing, 
1 iEk qppnrlVmiticiv. Fred llteraturp. Cran- 
dall Inetitute, York, Pa, 


























POPULAR MECHAMICS ADVERTISING SECTION 



63 A 



GOTERN7i[T;NT .Tdbp. Eturt 
mAnth. Mfin-wonicli. Prcnirf nov f(ir t)c^t 
innounC^d ci^ntlnnticnl. Eiperlenc^t uhUhlj? 
uniT«cB3Eary. Full pifttcuTarri— list poialtlana, 
rtct. Write *Urv- Franklin In^-iCtutCj 

W?i, Rocli F Rtrl', N, V- 

BECOMK An inyeBtitfiteT— Secret BL'nloe 
ageni- New “Test Prolilriii Melhflii ■'" De- 
vplvn* your ability. I'lrllfulari free. Inler- 
niHenal Secrcl Urrv'lte iiutlLute, 

Hp bOlttEI. N, J- ... 

'"VLOItlUA lintel posiLlftrli. Inglructlotis. 
Lee InBllluEc, 17A >IyEtk, t^inervlILe, 

Mtiaftr 

IvEAltS Plann amurtiiiiti. Quick: molbutl 
by illAl]. Klaincred cnvflLUPf far partlicularB.. 

Qtaitf. ■'iimi R^:Tt1ar^ 3. Fh ieaJiO , 

HE A tranjiruutEiirlitiai hvi tmerator. 
Trarel. Eitn J17S-t250 ruanEhly. teaiipleLa 
preparalDry coUrst- I'repild on re<'eipt of 
il.Oli. itupeilntcpdent, HISS Kjsl TCth St.* 

Chlf*BQ, 

IS KXOOKOUT Ulowa wtChUll fists, by 
JntcrDotlooBlJy ItPOwn police Inftrurttft. rtend 
Ifj cent*, poin or 15. J. iltn'K^flSen. 

^00 ^larltimo Bide.. l*eBllle, Wash. _ _ 
PERSONAL it V Dcvci&lied, IJDotlel 

lellH IMW. fatainpB or iHdn>. F- Joneg. 

76» BL .slant's Aie.. RrPokljiTiH N. 

SECRET sm lee. l"*rti™iari free. Writ& 
Jffintedlalely. neoree Wajntr, M-3S-I0 Froad' 

_way. New Y oT lt. , 

RIG RargaEn catlLoeue educitlbfial mailer 
HF. Hanfting* T-79 & Hraaduay. New York. 

II E A Kadla atmouncer. [.earn at Euoine. 
Free In riirmatHm. Write BaUib Arts Acjcl- 
ciny. salt ! Vit tall l re_-_ Calif. _ 

JI ATH ArlChmaLlC, iljSlM* 

EeocnetrT, irlgynonrelry. draftlnn, Hrchltec- 
lural. airplane, uicrhiniciil. fttilp. gtrurlunl, 
i^uTvevlne. blwfprlni reatllnp, enrlneerj ll- 
cenJ^es. Celkees, Simper Lin ion, tutored by 
UL-enacd prpfesilona] englneiTh. Ua>'s, CTe- 
ningH. MondelE. ]l!^ W. 4^nA, Nfw York. 

AlH CmdlMAntne and r&frigeratlxH]. 
I*earn tbeae tradee IlUt krutiy tw depreaslan. 
Resident or cilcnBlon nurges- For nppor- 
tu bit lev In thcie Mdcb vi rile tP hptrnll 
ScIhmI Of Beff-lgeratlon and Air CnndlLlAfl' 
S.SBi 412 j l>mn d It ti er. Dciroit. Mich. 
~c6i>E >ige|ilnes. Quick aulpmatk home 
[earber. Book Id. Term^. OiBciigrapli:. 

^dE,™ ■ Bnwkljn. N. Y- 

OET A tovernment eterk JblJ. File clerk. 
P.O. clerk. BtaLlHlteal clerk — all Eood jobs, 
Men- women , age IS- SC. Want to tiUallfy 
for iHtl entraivce tuif OeLallg free. Wrlie, 
IhElructlbn ijervlee, Tept. ICl, LpliIs. 

Mo, 

ItEF.MH UplIOl tiered fornlture. HIub- 
traled course of InstriifllbA. inci udl n ij h, ful} 
.;et of upholRtcrCr's louln (7.. 111. Idoney re- 
lumed If niA flallEfied. M. Swidor, £64 
l4lll Mtr. Briwklyn, N. T, 

liE An invest Igat&Tr Earn blw mener — 
Travel. Crime detection newspaper and par- 
tlculara free. National System, 425 -C. Frc^ 
inont, Xebro-^ka. 

MEN Wanted wllLLnif to lean land^tpe 
doBlgnlna and 1111 big paying ppaltian as 
iantUeape architects. Free EceI of your nal- 
nral ghlllty ami ebance to win In tT4Q con- 
test. N& eip^'i-teiKe neeiled to siavt. Earn 
vrlille yntt learn. WfH« lotla? for free leai 
blank. AmCfli'an Landsnpe MrbHl, 44D 
FlriD outb llidjt.. Pee ainlnt?i^ Jo w, 

LEARN M arid nisi Irade, lool. die mak- 
ing. Adteinalk atid band screw machines, 
diadem shop meHiodB. Aclual work. Jnl)B 
open far Iralned men. Employment help. 
Illustrated bemkict ftee. Allied screa' Ma- 
elil he Company. fiftT Lake_Btreet._CM ei 

LFlAliN AiUrt mecbanlei. hodv. repair inc. 
weldlnit, elecLrlclty. rerrliier^Llon, Diesel. 
_StcvlnMon‘jt. StIPftA ^fatn. Kflnyai* C'Lly, aio. 

LEdlBN LatoBl melhods Bolring arlEbinet^ 
Jcal problema quickly. Frederick A. Stoltlt. 

24HI ama ll ey Court. C h irga o. 

STAMMERING. Stutterlnn eorrerted. 
Write T.ewig Jngtltule, Wpodirard, !>(' 

troll, kflrbigan. 

HOME Study epunen leading tO dngreeB: 
ArO gild «ctonc«y, phlbiftOpby, edcjcatinn. law. 
letters, llieotopy. PEyclIolugy, onglneerlnK, 
rhainUtry. nuilncsE and dDm mercB. Many 
Othcra. MeNInley-RoPbevelt Unlv^rBlty, Chi- 
cago; 

U. a. GOVERNMENT PotUlorts. tlTOB- 
JlflCn gnrl up g year. Let Our mpert f former 
COvevnrrtcnL eiamincrl prepare yeu for a pc- 
Bltlon In the railway mall service, rural ear- 
1'1 er. poat oFltv^, eutboma and other h|-artchea, 
Wrtle lacFay for free booklet. Dept. S, F*l- 
let^ n j^i'hool. Rocheater. N. V. 

ripinOPOUV Taught by wrTe»[Mffldenee. 
Evans Schtnl of Chlropodjf, Mohlaainorj* 
Alabama. 



CARTOOlt(lNG--GDHIHERCIAL A^T 



ART Courac. I^lildy ceTloonlng. illudfrat' 
Ing, advert In Ing under piufegslpngl Euidgnt'C, 
SOc I^Hsgn. First Icsaon free. VlvLor Jlund- 
jcci. 2i:iP Tivl.itjUl Ave. . New York City. 

CABTOON'JUTl? r Marheta, Bjndlrfflt^^, 
profes^Bl&PlI aecrelH— lUe. Cirt-WHl KtudloE, 
LaCnnEC. WImcueisIh. 

AMATEL'R Fartoofllatj can ram 
weekly, spgci' tbue. itupllcatlng ciirioOn kd- 
TeTiliicfflenlB. 3-M .B ymdjj'w te. A rgyle, WIe. 

11 RAW— Sell cartoons! AT In in Eure c a noon 
course, inu IlluitratlDnH. S.X'. Urnphlc. Box 

374A- R2. 1'hnen.ii. Arizoiia. 

CflALN Talks. Laugh proditclns prngrgm. 
jl.OO. catalog free. Bald*. The CurtophlEt. 

Oshknah. Wis. 

CARTOONING Cntirgc: — 30 leaEPnE. O^er 
h(HI JIlu^traticnE, drawing pens and pencil a, 
.no cpiuplete. ScoVcLL Studios, Doi T4$-P, 

itOllywwHl. Calif. 

CAUTfiOMKa, Bketobiag, elf. — 4 G ita- 
£.ons, nua llltiKtiaLlona. tnetudlng pmetlce 
e.hccia, pcpg. pencils. {L.OO compfelr. Fiuba 

Nervlce, CaHhton. Wlgoonsln. 

UfAKE £'23.IH)i Weekly duolleatinU adver- 
tising cgrtonnE. Write. Poisley-K, Klnloeh 

Rldg,, tfl . Mu la. Mo. . ._ 

BDOlClS Cover Inir hundreda of eUbJeClB. 
nig catalog for 3c postage, T'Opular Machan- 
tes Presa. Hoorn (C3dl> 3CD E. Ontario St,* 
Chicago. 



ADVERTISING A^ENCIEB 



AHVERTISINC Placed an^hcre. TTeln- 
fuL, tree i;.erylce. Bate guide book free. 
Baker Advertlyltig Agency, 189 W. MidiauU, 
Chicago, 0.UVM:eii.$iiri:i tn .\nhritut Adrerllslng 

Agency. BElabilshed 27 yeai-s. ^ 

LBARN Advert til hk quickly at homa 
Eagy practical plan. No teat hwkg. fknp- 
men Bcbool edueadon StHtlClent. Inlereatlng 
booklet and rciiulromcnty free. Fgge - i 1 af( g 
l^bdul of AElPcrtlglng, 3401 Michigan AVO- 

mie. Dcpi. 3Ci2. Chlcugn. 

TNOII T>lgplay gdvcnlxemOnt 110 miga- 
zloes year S24. Wood's Popular Serrier, 

Atlan ll e C ity. N. 3. 

AliVKllTlHK Profliably: tlS reaches 

6,000. ono K^unday pewspttper regilers wllh 24 
word id. Nch-JipotHii-, InlKiUlne rate- guide, 
free. E'hieago Union Agencyi 20 W«$l .Taek^ 
ju?h. Chicago. 

FREE — ^New AdverllBers Hate Ouldt. 14 
pairey. Invludea every thing. Lnwrat ntct. 
R. If. Brown .<drectlslng Agency, 14'D S. 
UearbeE-n, Chicago. 



FOR ADVEftTISCFrS 



ATTHACTIVELV Painted aigna, 3 colort, 
len Kills to 25 fe^t, yard wide parar, $1.S6 
cash poelpald. Sign eldth 12.4^, "Ed.wgrd«,'' 

Galena. III. 

AJiVKHTlHlNG Therinometers produce! 
Del alls T i^amples ? llollerbach. 11443 145* 
Jamaica. N. V. 

Idee aalesman's and IngplraLlopat 
magaittne. 15,0(11) circulation. f’lagslllcd 
rate tr per vrorHl. ffend a trial ad pn*, 
llample copy free. Mutual Crusader. Ber- 

wyn. Ill . 

ATiVKRTJSB: 24 Wordt In &5Q newg- 

papers |I6. LEstj free. Advertising Service 
Rurc^au. 4233-C Uieielj ChEcago. 



BUSINESS SERVICE 



BKAL Live opportunity seekari httineo. 
copied frem original Idlers. 1606 for III. 96. 
Guarsnterd 10B6& l^orrc^'l. Annour Organi- 
KRllon. Flushing. New Tnrk. 

WHEnK Tb buy anything t WboleBHlem, 
mapufanturers, £.3tr (eoln). W-Htng, 344 
Del aware. Du lTalo, N. V, 

OPEN A ifonywood or Los Aiutel«a branrb 
□fftre. Bu^lncsp or penopil mall, fJ.60 
■onnLhly. Forsonal rvpvcaentallon if doilred. 
Dependable, ftlandaril OJline j^ervlce, ^92 
West I'leo Stred, I,oa Angel Ai. 

CHICAGO! RuRlrtogg-pargongl rnalll ad- 
dresiS. repr«Benlaliort. fetwardlng; |1.06 
luonlh. Entahllglaod 1016, General Buglneag 
Service. 34 W'egt W'aghlngtML 

DLLAWABE Charters: Complete (ncor- 

poratlng and organizing aerrlce $.15. fiuh- 
mitted furma. Chas. O, Guyer, Inc., Wll- 
ruEngtan. Delawaro. 

ALL iPlematienal legnl matters. Lie* 
Vlctorc# PrlcEo. Mexican Attorney at Law, 
1 *. 0 . Iloi 132 lEl. JuarcE, .^leIlr^o. 



RUBBER STAMPS AND OFFICE 
SUPPLIES 



CUSHION Mutunted, unt-twO lirtea 25^, 
three 33c. iklg natures 31.311. tilamp Wniks, 

1Q4 IlraiJl^, I'eorla, Til, 

NAME Igc, 1! Llnea 20c, Rubber Stampt, 

j?rH. Haatlnirj.^ ^'ebr.„. 

SrKCl.tLl 3 T*Jnca 25?. Knob hainHe. 

Owl, 0432 Kcctwooil, Chicago. 

2 LINES Hfic. 3 l.Lneit :i3c. l^Lantp Works, 

renterport, N, Y, 

JIETaL Pocket case aclf- Inking nmoe. 
aLldregg gtamp 611c, Fehlbcrg* Lacroeae, 

H'is. 

£ LINKS Sofl. a Llnet ario, i^tamprltej 

FP43, Sprinafli-ld, Moss. 

NAMK. Addreas. 2 lines 25e; 3 lln« 
■lor. filaiup Works. Auburn, Nebr. 



TYPEWBITERS* DUPLICATORS, 
OFFICE DEVICES 



PnlN'T Y«ir clrc-ulirg, hullellna, «tc.. la 
attractive aHors wUh the Varl- Color dupU- 
calor, FST.30 cumplote. Single COldf dupll- 
cator«, tl4,S4 and uP- 11 1 uni Incucnpea {great 
aid for iirepoting atd»ciU), iis.fl.l, Vati- 

_Colnr Unpllrator Cn. , Oltumwa. luwa. 

PRINT-0-PRKS3, Wnrtd'fl low«t prlned 
ruLaiy dupElcaUir, Sc« aLipertlaemiMt page 

44A. 

kfkicUINT StencEi printed 3Pc to Iz.io. 
Western Pub]jgh_cr3i.__Jlinngap0lla, ^Itnn. 

BKBUILT Standard alzB and nBW porta- 
ble typeivtJlera it bargain prlcea. VL'rita far 

jrlre^. H o yt's Store. Hac FJtj. Iowa. 

TVPETiimiTERS, DupllMtora, multi- 
graph g. W'rlte for free llrit aCAce maehlne 

bargain!!, ^are hitf, Ffuitt* iTultt 

KIdg. , Cbicaco. 

INCRKASK ilutlneal. ''Kiceildgraph" 
rPtary atencil, clay and fllm dupllcatara 
to $.37.36. Pripta anything. Typewritten, 
pcpned, drawn, traced. Oolon. FclJer free- 
Plttsburgh Tj-tienfriier Supply. Suite bis, 
Plttsburgn. |>B. 



PRINTING, MULTIGRAPHING, MfKFEO- 
ORAPHING, OLlHMED LABELS 



SUCCESHt Prestige! Ulatlnetlve atatlon- 
ery! Sainnle»l Write, Hall'a Printing. DgL 
ton, ^IiyflacImsellB. 

TWO Tnlor prinMngl Letterheada. CTi- 
retnpfi. 106 each $1,25. Acadetny FMsa, 

tle^ilr-y, .trk^.nKBj, 

HIDU 6rf C1RCUL.4RH. $3,00; -1000, 

[ilUKi KMvelppe illpB, I3.&I) prepaid. Rta- 
Hpnrrv foldcra, cards, low rrlcei. SemplCE. 
Goodprlnl, Ilarrlflonburg. Vg. 

IDQ ENVELOPES ri.'H?, 500— $I.3 p, Ran- 
neger, __Bqi . 12 4j rittsburg, Kanaza. 

luVBEL Value headetuarterg, Rampleg free. 
LahelerH, 441 Sf) flulmhy. Cleveland, Ohip. 

306--$L,21ii LETTERHEADS. Enydoj^eT. 
gtatoiments, cgrdg. Bulllvan Fteaf, Waco, 
Teraa. 

3 ON CheckH, 56(1. J3 .50. Bcrtind. All 
printing regHcmgbte, Sanifiles. Knox Prlnt- 
ing. Ilocipejilijn, TlU nola . 

litrHiNEflS i;*r<lH printed. 70 couls 1600; 
$3,011. fiODO. Melkldc Print cry* 64(5 AfcRrtrle 
Atp.i Log AnjKClcj. Fallf. 

306 ENVELOPES And 360 whltchrmrl let- 
_terheaiift_$,3.,50. .tVEbpregg, Fartiiland. I hiL 

336 MIMEtXJRAPHED l^^ttcra and l*L 
texlwaJi $1.75. 506 — $3.4D; lOQO— $3.23, 

ftamples frCc. Marien Mlrueotgraphlng Serr- 
ifSi JlDfl^^l^uth __Ws bagh,_C_hlcago. 

lOhO'KN AMKLE 3H*014 $4.00. 

.500 letterheads ur enyelDpinl. $1.60. 3006 

Circulars, $6.3(1. APresa. Box 162, 
Station TV, Brooklyn, N, T. 

135 LETTERHEADS, 123 Envelopes* 
both $1.60; 36(1 buaineag card# $].(]0; 1O00— 
11.36, Le Diane, Box 301* Ml. Vernon, 
H. Y, 

56 HHEKTS, £S Envelopes $3c. 106 name 
Girda 23c. £50 bUslnBRO cirda 50c. 3,5 

[7hrlytmaa Ipldcri 56e. Guaranteed. Weit- 
ern PreHi!. North Tlopfha. Kanaai. 

250 IKIND Lellarheadg or envelopes $1,06. 
VVumla_iF^sM, ]teiff' Qf^d._ P en na. 

3066—6^ envelopes’ $3.06. ,3000— 

0x0 Cliculara |300 words or leaa) $7.43. 
Caah. Postpaid. Huatlcr, Advance. Ind. 

1060 LETTKBITEADfl, Envelopaa, atate- 
niBJitg or clrculara, $2.50 postnald Jen-- 
pligg^v-Pnhle 1‘resH. FoneadaTe. Pg. ^ 

GlHlD Printing, ReasanghU. Sampteg* 
Jlinnoii Company, aia south Tenth, I'iilla- 
dclpbla, PcrinaylrinJa. 
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lU'HiNBSS TnnU Fi-Sa WilMn'i ' 
J^r knlPirj-.^;!^l_W^ _1 TUiij_ AmlnFainn, InJiuna,. 

fH'AIMlilj Laljtilf! AM miiJh; wrrUo. 
tamjiLeii. JHi^Cyci.. Ilo i 1^1). IliJfAftltH'. Mj’s. _ 
^llif S’ A Alt']. A^JcIroih Pilkckrn I l^r |i<tilpat«L 

Kupi^rLtir. LgLaniL I'hii'a nn. 

nuiJ ^Llti'kcrj, -1 

C4r4^]Eii!. LLV. 'ilSTM K«:- 

glewl cin.^lh Ijfiko. ^ 

LKITKiUllHAjjfi, KaTi2hp.fl. rinla, 2M 
aarb+ liraliiattL Ifirini'y I'rcFii, 'il^i K, 

I'Jh f. M art l imnif. In diinn . 

lI.UU Pu-ll. Jiiill Oanli, 3TiUi iF^llrrluraiU ur 
SrhH fTiTfhftei. Lf trail PrliUrri,. 2s rw llfiL- 

funi. M n n9. 

iiaim kWliill KJ2J"1 'KIUI>:aUH *H.4V Kn* 
TclnpcH t7.45t ilidirtil I'rlntUUfi Nurtliflfld, 

_Mlii h. 

I'lLJN'TlNfil' LaweiL prhfJ, frtr- 

(■■iTTirflilt]. <tl4. MuaHaniifrj. t^rjuuif, Y., 
|'tLE.VtK\C| JliriiaJtti— luo Hiriill bum! , 
IfllartirBilH, IfH) fhVfli'hc'- ll-iia. :tr?ii 

I1.9K, 21 Clirlihnii ninJH, yuur nanuf. |.| Itn. 
Atccnls unipla lOr. Ehini Print, 14 Noirtli 

Tfath, RfAiikn^, Pa. _ _ _ 

•MtOV UI'HiiNP:SS CanJ* ll.jtl. CharEea 
Hrifflulty f‘Q-. 1 2-144 K Norirmd. Ohio, 
ii'.g KXVKI.OPlitl JJJ 2r:irT>ucrh(.aiij. ^iT 

filihlrn Prlnlpry, flenlniMi, lUtnoli. 

I'JlInVT Yuur own. llurjiJiiai^ prD,iifB,. 

Knubtnee 0-1-1. 22 riflfnt, 

Mfrliltn. C 'nn n , 

KNaHAVl'EIK Primiaa. iio^xILiLr 

jrt ffi . H niniilfj frtg. Huako,. >Talniwk. X- V. 

il.tl* PKINWNO. riilVrj CardB, ifttiTT- 
hfmh. ptr. ITnlCfil I'rlnl ling. Pat LHawn. P i, 
{IMCt]}, J nticptna Lit- prlnLJnii:. for 

falHlojc. ^T|■^|llCfr Priattr}'. Mlankl. t^la- 

bomi, 

.'illltn :t> 4 iik niull.^L.AlEb^ 2‘|0 naxf- 

lifaiU, 1IKI cnvfioftfG tl.fHi. Abliott Frtai. 

Ohugn p. Ivjtn Rai- 

PKH.fWUVAb prioira ititiohm. tna srnrii 
anil 14D 4nvrtDpf!i on. M>H naikir farili 
Eitl r.enlj. Frank O. VVrcb^ 11974 £. AS Str, 

Qjfli flarnl. Ohio. 

luttu I'anLi, riTLl CRft, $l.-'>i). 

MU hr. PrlNTff. Amhlfr, l*ii- 

]tK'Pht]lt ctruch ]krimlpv. raa^opaiiJf prhofL 
Frrf lampki, Kr<*nn|p|c P rc '^x. tje un-i a ,__Nj JL ! ’ 
CFTK 2x1, It. Ul, frnin dhtniiirl llhil plov 
Ini. Jnr Hi'h, IIS GicoLlc Aro., Lfllngtdn, 

Ky. 

OIIAIjITIT PrlnLInjf al InwEit prim. ' 
.Inaukhii, ,A-U Pflntlnfi. S4i Mnnball, 

I Mklla i.lr I ph la. 



PRIHTINfi aUTFITS AND SUPPLIEa 



HANTli Pniiu, tJiif' [inU r:>iiKi.|K( print i-IA" 
flupplkx. Ailvlio t?i I ij llipnisnl ^'Pii h««il ihil 

nc duoEe diIt'ca; or Pfiiil JCninn for nitixloK- 
IhjfFtr J Bf 0 CuluinhEa St., ^r^virh, 

N. J. 

.‘^P4]i:iAL flair— K pw liiS *‘ltfiTii''"?sn. 
haitij urfiHflHK |1.>; rr^ulir STTp. TurLir ^17 

_Wfp4 •‘jnili WLrfft, Kfff Ynrk I'lly. 

tVMOhKflA].iK panrr lji|] krfmUl, Ajin 
rnsrhiniak tarih,, , hfutui-ri^ taai. Utwls. 
l*rii'f IEb.Ijc, no. fiAlilpIO HipOrCiiiont, litf, 

V^oI'aTm I'a ti rrrl.ni'ki, EHli iwa, ]]3_bii5l" 

I ' EE I StTI Nf I t'ti4llfi. IIU|I[|IL«!I. Ijiitlii fK- 
[4tlk]|ihi^i] Itlxh !Jt. l.atiiU*. ]tlrhUm|, ]'!, 

plEtN'T Tour own rardb, Italian cry, clrcu- 
lar)i. adirrtlilnfl. cto. Save monry. Ka.^y 
rcilop Tuirfili'lii'i]. Prtnl fipf ottL-crn, hlj{ tirnltl!', 
jithior hfi'*P. lit. Du ; Jtin jtrc.ip.f''. III. [Hattr 
FI IV. tVnti^ for dctuUi. KoJfioy Co.. A- 11. 
_MorMrn Cnrin, 

RAIlRAl.Vfl, PffHr*. tm- 1d!,l He. K*- 
fhancf El- 13. 2S flrlrnl. JilfrliTgri. Cona. 

STERKOTTPJ; "caihr F^i.riV. .ID niati free. 
•firfftl. r.Hl hirtm I ht nV , LaVi rrtH g.. .Majt*. 

1[.\rtG.VlNfl — PrPBJfi. ij [ic^ su[i|i]lri. flond 
Itanip. I.'ii} naniTrl. raniEtrlHlgtH .Mdm. 

PILEXTIMG llulflu — Preuei, lyno. iuii- 
pIlM. Type noiTfElleH Hi'nJ rnr fiiril 

oaje mntplo^. CaLnlcrjt free. Moikl i’rv^hi. 
York. I'n, 



PATENT ATTQRNEVe 



PATKNT*fl — I'oncmal. oftn-ritlrntlal lErrkt'a 
for protection nf ynur Ins'opclon at rriion- 
ahle rflr<l. PrrllmilnaiT Jnlnrinallnn tiiid np- 
proiintitf toil of [lylont farnh!‘ic-i| wlthniiit 

oiiiiKfttinn Jiitn It. Thomaa * cn., tmi F 
fllri'i- 1 . X, tv .. VYuKlk lhEtim. ]>. ■-•, 

1XVKXTIMM4 — miv Itavr krtte 
tDrnitlerrlfll iinatlMntlri. VVrIlr U» far Tror 
ly>ii|(. ■"FiilfnE Gylde fnr Hit Invefitiar" iiiJ 
“Iktiirtl of InTi’nllnn” furni. Tti-lnyi arr dan- 
(ftmut In puifiit laatters. Free laforiiuT(on 
oti Imw [t piTKeed. Clarmre ,4 O’lttlrn 
Ifyinnn Bmiinn. Ailintn lloUillnr,. 

W[LBhJotR.1on, L>. C. 



IXVEXTOItfli BrtnJ tsntafiJUlfly for I'oor 
nf our new frer bnuki. ‘'I'aU'm Pro- 
U'ciJiai'' and ' ir^unaedtlnni gn E4DlLJnii( an III- 
Tfnllitn " 8l!ily-t'ts;ht or Intortfllnc 

rin tA. They tell how inti-m Uw* vau : 

kind OF ihoteti or 1iiOi.li! I rioOileil; xEjIitda sitfpt 
Lo take wltiiuut casl; how ^urceisfu] iavenlura 
hato icfUTL'd tlLianeliJ iifrl.-tlanre ; hhaw Inter^ 
citiLne IrtTenlltihi: JitiiNiratf ImurirtiiEit tua- 
Nlankul liiHarCiiifFitli. IVUn lj(H;d{>i Uf lUo 
Bend frer Kridmrr nT TnTchtlon rorni to EiOlp 
edtabltili dfllr of dlirloiLirr. Proriiol iorirlc'e, 
roiJiQEublc! reel. ipeeJit) ilffErtiiii pajEuenl 
pl«n- Htrtiieiit *feti!i.y. TlUrti-iU jeim" 
rtpirrleni'e. Mtclicjl irfrrrnies, tVrllf II i 
today. Thf faela In our Itooki Rrc worih 
inonoy to Ihf man olLh a mwiJ Intenltno. 
Adarrit: Vlilnr J. Eiini & Cu. , Rerl^iffrd 
Patent .Ulunieyl, HtHl-P Vklnr UuUilLUKc 

U id hlnatcm, 11. C. 

(>RKL '£. Itkirdli-h, llfaUlerctl Putfnt At- 
tornoy iml ChiEiilat, Ka rt, ilflrhlmn, 

PaTKNTA — T ruie irtirtil. — I'emuoa] (OtT- 
itf. reanonaiiif rliiaritej. Prelliiilmiry utihf, 
Ijixjk and i1li«'Ji>iiin foTm free. Irslna I*. 
^IrPnEhrait, 10I7D Inlrmitlolial Bldr.. 4Vaih- 
inxton, I>. C. HejcLatcTtil Palrnt AttorEU<y. 

IXVKXTOIlfl— Jtend Eur frcii bwklrt Pflt- 
enl‘E4cTj3o,'- Infgrmathn huitd an HI yean 
c'lPEirlmrr. Lurry £ Larey, DepL iiA, tiHij 

F flL . WiRlitnirCnru Dj^ C, _ _ _ 

L. f; luximi.i'if. aoa-B vlrtoT nuiid- 
Inr:. WimhlnetEin. ii. C. Low cul. IKn^Ic 

inJ In roTtitilion free. 

r.4TFI\T!li. Prnlrrl ynur Idta tiy irrarinjf 
frfr ‘'Proof of [nyrn.tfon'' fnhJer. Ku'ep- 
tlonal ixer.^nal lentm. BHlaliHiihetl IflVD. 
K K. VrotnsuiT. 87 1 WwH.Jward MulUtInji. 

lyisltlnulpn. Tl- r.. 

P.tTI-iNTlt. Inilrm-lluEt* '"How to Kzlab- 
Ihli Ypur liaahtf‘ md form. "Kvldenff qf 
fonMi-iJilnUi*' — itcnt ffff! lpDiFi«ler, All wine 
ft KcmiincL 411 Uowen Bultdlnii. tVuhlni;. 
tcm. 1>. C. _ _ _ _ 

IUTSSTH. Uoeltirt fret, Hl(hoF.t refer- 
enees. IleBt Teiulti. Promplnrsa inured. 
Walaen K. Pitleinan. Patfnt l-awyer. 724 

Ninth St., AYithlnuton, M, IL 

VV1I.4T 1'a Invenl. Llil of wanted jEiren- 
tlOEt* stifflt fn‘ 1 ! cm ronnest. I'se oiir lejlil 
runn for recenllnic oildenre nf envhcrFtilp. 
Wrlle W. T. ilreenf, V4C Uirrlator 141 dj[., 

Vt'iBhlnjrEqti. D C. 

■'iS VKXTOlt'S fiuhie," IDO infehankil 
iiioveiiinntii, free; ailvlaei nn patentlna. lell- 
Inir ineentlooi. Frink LedeniiHrm. Trlliune 
Mlilg., New York, 

T1 1 KODORK H. llEithy, Ihplitared Pit- 

enl AiiorEiey. "t2 Coturnlo Ifjcli., VYidhlnB- 

loci. ll i'. 



tNVKNTOlifl: "JTiiklns lltvchtlons Pay,'’ 
uur ijl-nane 111 u •.(rated tmok. maLJed upon 
rcrelpl oF ,1r pohlaue. Preii'ent Tnisl roni- 
[isny, l>ept. 7,, IMtii'InFiLiLl. Olilo. 



rNV}-;STM|4!Pl — flenj far 72- page boe-k oA 
tuiLent.j. Ri'iEonalEle teritlf. CiinsflentlPUM 
IrealiiLcm lq Inn en ton. L, !P. llinLlolph, 
RoiiLdteted Patent ■Ulnntey. 3V2-K Victor 
lilih.. lYatliInjttgn.. l l. C. 

l-XP.tTKNTKl) hieaa can ba mid. \Yc 
tell you how anil heLp you make the ule. 
T'liriLrUlarT*, WllFl llRl o4 manuficluren md 
o'btiIclE InYvhtlollf icnl free on rerjUfM. 
tVritp VV. T. nreene. Vtl Uarrlitfr llolld- 
Inie, tVuhlniiton. Le. C. 

[ flKLL Palenti. KfliblUtifd. In UMhO. 
Cliurlri A. Rcoll. T7HPM Ghi^pii Arc., 
UewheUrf., N. Y, _ 

WR .Mpkf modfla and manufarlure tneen- 
eiohi. fletH.i d. cent! i4iiu[ti for eiiahf. 
Pierre Mode] tVorki. Tlnley Park, III. 

fl£LL Tour ratenl Ihroujih a iinall eliiil- 
fled ad In Paiiular Vlecliinlci. Silany Invcntnri 
liiLTf found huy ui |n ihli «iy, Aik me for 
IHTinf — 7 ^] I jiudli' *eint 11 lo ycm. F. W. 
John inn, ^Imajter, iiJBj.BLnm Adroritilm:, 
2fHl K. OntarJo WL, Clitr-H jo. 

FttKK Infurnlathn alHiUl: new tnuSAalnet 
for lOYrnlori who want more [irolU front 
llirlr IdeiBr tVrIto "HurreaEful InlenlLoni.'' 
^oi> ItBirlHlfT lildij.. _4 Vb b1i tjia hm . 1> . 0- 

IIAVK Vpo H lOund. prarllril Inremhii 
fur aiEe. palenErd nr unpitenledt If lO. 
wrllf CliarUTfii liutllute nl Ainfrlean In- 
venlpr.i. DepL 4. A, 44'aalilnjlact. II. C, 

f .VV' K\TOR"S E'nlvoraal Rifurplar; 
nine soiE nifehnnlral maepmeTiiii: Sd her- 
liflHal miEtlMd; iFiElrtJrtlon on prbclarlru: and 
frill or: palenli ami irlortlnir an atlpmey, 
i'tr. fluRpciti new IJfaa. Frlne ll.Ofl ihmI- 
Liild In ['.E1 .jV_ AddrcdB Albert K. Irletrlfh. 
M] It Cirloradn Tilda., VVaihluBtan. D. C, 

fll'^LIj Vaur pilont thrnujiih i amall elaiil- 
Fled irl Jn Popular Alerhan in. kfany brrentqri 
hare round huyeii In thli way. Aik loe for 
rroof — I"N Jiladly lend It to you. F. '4V. 
Johnion, Mnnacer^ CUayined Adcfttlllnc. 
200 K. Ofltirlo Ht-. ChlrlffO. 



INVENTIDNB WANTED 



I WKNTUnfl— fliDull IdeiB may Fiave lirpe 
raipiiierrUI pcHalhllltle!^. Write fqr free 
tMHik. '‘Pateiii liulde for the Ineentor" and 
“Uei'Ord of t nreiiUgo"' fonu. lie lay i aTf 
daniterqUB In patent malteri, FrEC Informa- 
[|on »n hnvr to [iriHioed PJaronco .4. tVllrIrn. 
ft llyjnan lierniun, A8- P Adaau UuEldlnii. 
WpiihjngfoH, fl. C. 

VOVRIjTV Ideal wanled: Pay m!i or 

TCivalty busiU. Ten cent htere itehtu p re- 
fer rriL Vavelty Hhade Pull [Hq,. llc|it. I. It. 
Vo. a. W2)ii Vn-Jiltilii .We.. Ht. t.nLiJi^ Vlo. 



PILUTlCiVL Inrentloni now ntiliFile be- 
fore patenllnr. IVTial hire your Write 
I'hiirterei] [n.iHluli* of AipBrlrai) ImenlOTJ, 
iJenl. in, tt'Aililniitan. El. r. 



FOR INVENTQR& 



INVKVtOltfl: Mend iniinedlately fnr yoitr 
roplet of nur new Free linalir, ‘ Patml Pro- 
LECIlon" and “flugretLlnna on flolLlne an In- 
rEnlLon.'" fllxly-elght pagei nf inter esilng 
fueii. They fell how iialeiK lawi pnolrL t ynq ^ 
ktnd op fketrh i^r JiiiXiLel neeLhih Rim tile steps 
to lake wLihiiul rij,?!; Iipw .< ijrroi* f lo I jnk4!iilnn 
hate tkri’ui-cd npohrlal ■ I • talf** ; nho*' Inter- 
|• 1 t 1 rla InTenllonst llluKlralr EirirHirtinl nie- 
rbanlral mo'k'i-iiienti. With biTohi we alxo 
aerid free EGdenre oT Tnvenllnri form to help 
edubli<ih dale of dlurlaiUTe. Prompt lerrlre, 
reasenahle feo-i, JtieriaT drfETced riiymenl 
ulan. fltrhty-t jcerecy. Thlriy-ili joari 
eanerlmee. Tllahc^t refereEwei. 44'rlte ut 
tiiiliy. Tlie ftH'hT Ip our liDok* Are worth 
niijikey Ip _ilkp man n(ih A ffooii Invent Ion, 
AddrOiB: V|i-|nr J, Kvaiif ft Co.. Ilerisiered 
PiiErnt Alliimryi, SGl-F Victor BuMdlrtE. 
Wa- l |Jni:tnn. FI. Cl. 

IWR\Tl)lt>! — flmD]l Ideal may have large 
rflinoierrjal pojaililMtlfi- Write uh f«r free 
iHiok. "Palent till Me for the InVrnlur" and 
“Kcrpnl Of Un rnl loit " forin. l.relnyS are dan- 
sermit In palent iiLallerj.. Free Infarmatloit 
nn how lu proceed. Clirenre A, ■>' Hrleh A 
llyjkiaik Itemiin. iSS-P Adatni ItUllrilhJt, 
yVn-^iiEnpioTt, ir r. ^ 

“PRIORITY Prot EH;Uon, ' IhHURet lOe, 
Dolmeri ik:t-l-A North fi-l, HUh A okt-ii. WR. 
run 1 In. 

INVKNTIQN Fininco AlaiHElne. M-C. 
Wall fllrcet, Vl*w Vork. Tear lubEorintlcMi , 
rVc enterei] upon proinlie to pay on retelht 
»F First mpy. 

TO Invcnlari: \4'e are In the rikatket to 

Tiun'liaip a yuuil piiletit. prEFerAlilir In Lhe 
jii|ti»i]iiili|le ai'-MSHiry line. tV|]| purehasv 

ohirll^ht nr [jh tnrilty hn^^ls Purrhinlna 
A Kent, 1£41 Ficml St^. New York. V. Y. 

PUtyrt’CT ViHir J den El ol LdW mat. 

r^iuinderi. ilSiltl Ki nnn, I'lih'Hao. 



.M.WfPACTC’HKIl WanU nw pracllcil 
lillrh ind acre-ourles far houie tralien, 

RiH SL Jnseiah, M|i^0Urj, 

AM.4L1.P Invent Luna vranled by OLanutic- 
Inrera. J'U help you tell your Invention. 
St anley l|uU. 7839 KMCild A TO., Cleveland, 

Oil if. 

IWEVTItWH VVantBii — Patented., unpat- 
enlrd. It you have an blea tor cole. Write 
Ifartley'fc. Inr., Ttaa 928- K, Ijanjfn r. Milne. 

WT] }4iN'ccaifully ho] I Invent [loni. paten! rd 
and unpatentrd. VVrlLa for proof, and te|] m 
ivhat you hiT« for iii]e. I'tiirteroi’J ThllitUte 
□f Ahkcrlran [nventora. TJ«ut. -I'fT, WmiiknE- 
Ido, IX C. 



PAT¥HTfl FDH SALE 



I'ATKVTKO IFlumlnnllnH vjip|ty mlfrot 
for I’lire. cnahlea ynu to rbb at pllhl. jlihn 
VTiitnfr. HHn HPS, Uilel Kl i, N. C. 

PATKVTEEi, VVt4ih1p|it«l-Cann1l. ■'ITiViltp- 
Hlinp Ui'Jjnlnit f>evke" for Fiuaen. Write 
GtHii|‘ij« Fata 111. 1414 Uidolifl' Are., New 
VtiTk City. 

TWO New eicvpltanal ujailnrilcf nr ifont^s 
iirtlctca. f'atentee, 9^ N. 9tl] KL., i'jnluuliua, 
Ohio. 

rAXArUA.V ^40720— TIo elciip-, Wui' 
Cole. IflBlfr P a rk. V - 

l.lkiK.F.VSt* HrjKiMr — Canncl vibrate louie. 
Tndlvivehkiihlo for tMm(«i, lulni. furniture, 
ate. Ink rxtlkiatr Ihla. Monald Aloy, 217 K. 
vtain flL. fliiilirrviiie. V. .1 . 

T'ATENTKf) Cuff elucp, Dutrlnlit ar roy- 
alty. Cliran m Erujke. WrlLr Hotcp Jahniqn, 
7D7 il Pi., tJtahli PiEi. On'Kan. 

PSRFI'L Nimlly. t. H..~lSol'23. Alor- 
til. 14KK W;,>blnplan. H C. 



tiLEflTRir .VntiUanrF. WIMlaiiai llarearFi, 
It 08 RIL flt., rolle^p Point, V. V 



POPULAR MECHANICS ADVERTISING SECTtOH 



G5A 



MAHUFMTURINC; 



PROTElTT ToursrJf. L^t U4 J'Wtr 

Ijflht ti)«ch|n« vrnrl^. FiilLj ciiuiupcJ 
I'hine ittwn, CKnert sin3 ff-Miotnlf 
Lc Ifav i:$(3uni] Nqullthurcit L'ur[>., 1U» N'lirlh 

ll'<tcr Bt-. N- Y. ^ 

K^Ll'EKlMEh'TAL Vl'ork. 
nitnt. StkinpJnj;. niiinifarturlnii. ijimpLcS,. 

Fowler. Wjit^rlw, Iniya. 

lles^srrtl, N>wfHt Ruiran' 
lw3 |tl|{£esl CAralojt ^^e^- Hd«- 

rial pr[rci, l?4nJi. OLltBdn Ij^lHUr^liiry. Ch^m- 
LlM, DS-tM2 B unn ysUe, C liijt'agt)._ _ 

SL\ \UF A CTL- BLVO. Dlf s ^ rn j rhlMiT, 

iDodels, brasamiTk, irhilc ncrtBl rtEiUnr 
ni4>ijtij$r CalAldf Baimi's MrtBl SpcTlal- 

lltB. Kina*! City 

INVKNTiON^ Manufai'tureil Iti sny uuan- 
lilj Bl low CDit. din. [HiK.le'iB, 

eU. Killi]iite4 and fre-B citALojf. Uraartnt 
T»l C'4., L>tpt. X. Cll^tlnnatl, CHiia. 



JWD DELS AND MOD EL SUPPLrEe 



PTEAAJ EneincBj. bolltrc, inclort. 

Cat Alar 13r. Aniiin UoJiabdyj. SI;! Frlro tttr, 
Hahway, 3S>w J^rHcy. 

HOME WfirlEuhop cuppKCa ChEbIoJ'Ic 3c 
■H taiKip. ThmripiHin. Boa Wit^riwP. Tfawa. 

INVENTIONS— smalt ld«aa «iiy lure larce 
ppmnjcrrlal nnsElbllillra. Write ua tor Irre 
hooltr "Catepl OllUc far thf Inrentot," and 
''lircOni Of InttnUon:"' fariu. DrliLra arc 
danpercUB Eh pitcr^t piitlrr^. Fr«e Inrofrctta- 
Ljqci on how id proredcl. Clardni'd A. O'Dlltn 
& Hytuan Bcrmaiit 3S-P Adams DuIldlnS, 
TtVashlnuton, D. C. 

BUILD Quera Mary. S7 In. Irmfi. «U 
woDtkn ntodcl. Fully flnlah^d hull, rut l4 lit 
parts, and plaai. {2,50 cdiiiplecr, pEria pdBt- 
aer. f^rml Sc ptiinp for rilaloc. Miniature 
HhLp Mmlela, Pcrkaale, Fa. 

FltEtL IlluBtratcd circular, LiBtink tn 
Foelnrs. Loromol Lrt ri>tlnaa. Supplk;^. 

irpulrrd. UuhvardrO, A- 21 17 N\ A9h' 
|^n^1. fhifaaa, 

JUlfT Oul — Tbrcc new catalosB, Etii;lneS, 
madcl*. fuppljcri. Rarh S4c pc.it paid. All 
Ihrer AQf. Ilefutu^cd flrrt anler. I'artlDiilari 
frrr. Erraymeuco, F Jit' 24 N. Clinton, Clil^ 
caito. 

POWEIl Mocklcifa— Hrad MudcliuflkCr 
Mara^ltic. Current ianipk t-V. ttpcrlal 
t»la iiuy. 2^ aji^artcHl bjrk tt.tHi. 

Mjwlel tteam lof-wtiotlvEi, enBlnoi. i»w- 

cr lM*ata, atAyornry eiijfJptf*, JipS HJft-l'. 

tVauwfltosB. W|g, 

SO.li],‘R SLcatJi lomruotlTC aailly tnillt 
ijy "Btep" n)cilmd, Latest cataluit rf eaat- 
irnrii, imik'r rtttinfri. ttiry ipaterui. «tr. 
2Sc (letumed on Mr^t orderL Little En- 
Jilnrs. Urt nt:^. W'Dinlniitun. Cali f, 

FOWL If. Madola, IcrohtDtlhcs. steam, b*^~ 
OllhO eniilneii, a.ccessorlea. |tu pafc CAtalilft 
!LV, Ctiat. Qftle. Veninr*. Ca tlf, 

Itt'TLD A ruodcl ralli-oad. the mast fat' 
rtuatlnjE hoMiy In the uorhl- paj^e tala- 
]o£ llh:. Mention Popular Median Eca. Model 
Railroad Shop, Dunctlcn, Now Jergey, 

T'NIOUE Injection cnitEnc. hlurprEnfa ono: 
dpllar. Art EguLf, WcstTlIlf, Indiana. 

BAILWAT ^^o^tct9. OstulOit llandtiOOli 2 !^Cl 
W althcTE, _ _WcBt_f‘'leiTe,_ ^lilwaukee. 

Yacht xiodo] uttippit, for zip, Vn^ji md 

other!. B^nd for tlluat rated ILat. A, j. 
FIjIict. 14H12-1 Etowah Arc.. Royal Onk, 
MErh. 

MODEL Of modem pa j senior locotiiPLlre — ^ 
h|u, unfplrled 10x13 En. Ilorii', ir<rtiratclT 
iJhfiWD In colon, arc all the lat^lratc parts of 
a modern Bknf of tbc rails, eoinplot'c with 
Under, Tnraluable for styily. l}( Btedt !H' 
lereBt and ftaolhatlon Eo koys and <rt]]cr.s In- 
UreEted In raltToadB. {1.00 poatpald. Pop- 
ular MoehanICs Prori, Boom {C34>, 200 E. 
OntirlD St , , ("hlrigo. 

MAOAZlNEfl, Heokt for niodrlinakeT!. 
IVrite for free JlBt, 25e iulnyc eample 
Model maker and Model Ila 11 reader. Xlodol- 
jnatUT Corp.^ ^Vtuiyatosa, tVJs. 

XTDDELf! — Your Idea} developed Into prae- 
tkal working ruodelji. 5H1 > Cars' aurOFShfiil 
oinerlcnre; ihoujtantU Of sitlsflrd OUttorner*. 
Conflclentl^l Acrvlre ffuarantcedr Drink refe-t- 
eneea. Send 3e pOrtaCe for 32* pa gro bonk— 
“Xlskini* Inventions. Pay." Creai ent Tool 
Comnany, lupt. Y, CinFlnnatl. Oliio. 

BRaRS Ocara, pnodeti and model stip- 
pHet. Send 3 cents stimpi for rata Ice. 
I^Urre Model Works, TJnley Park, III. 

XtDDRIj Ship, j'arht, jpeeiTmat supplies 
and flttinci, CatilosE dime.. IVekhcr, Ttb 
&t.. Fulton, N. Y. 



HOME CRAFT&MEN 



WrtODCAJl^'LJtSl Latest yji'tO'Hlat^ lU- 
urP'f4i.tv|hB* — iflinpJetc iniCructlana {IJIO. 
lEiiEItthuEiutiar'H Srhool of IVooil Sculpture. 

_llt tv. Jadtspn, rhloajio . in. 

'"StJAl' SCUlptLirltiif In.i t ru ft Ions ' ■ with 
"StijuIp." 25o, n, Fuesiner, e/o Mulrilalc, 

Wnunatasai lVt.s. 

Jl'XtI'IXf] llaolus wooil with pulp rcinovLiJ. 
H^i Itnarwiie. I^hoonp i;. .trl^tma. 

2(9 FULL-SI7KD Lawn crnaitient prints 
SAc. 3lJ fuU'Nbted nUlumctte pattern < 2.1c. 
OetakiT ftcc. Jludcrn WOodrrcfl, Saylhaw. 
Mirhiiian. 

M.tKtl Maripnf tt04, dluitriiu9, tkAiiU, 
hands. For three 31.43. Uoi 2{3, lulu, 
Ksn^as. 

WOUUC,^HVlNG Set. iiifedlah it eel tmli, 
and Inslnj^Xlonii. {2.30 poBiitald, Har- 
atraiu Tool IVarEt^, Kansas City, Mo. 

LEaBTHERCRAFT.SMEN— W rite for free 
Instrurtlona apnl price lipt of leather, tools 
and boflunors' klU, Bend lie for smupk 
eardN, Addre^a wilder ft Contpany, L>ept. 
F, 1439 Crosby St., Chicago, 111. 



0Lt> GOLD, WATCHES. JEWELRY. 
FRECIOUS STONES 



LR.VlVN IVatclimaklriB. Le^sana, pracIlcOj 
muicinccit tl.Qt). Citalo? Sc. Btc4fatt9. 
aiTLth & mire, Pt. Loula. XU. 

AUSTIt.AU.tN Opu[4. Heaullfii] tdue. 
arecn. red cotourlnKy. CitalPKur free. Nor- 
iiiin Sf^fli ard. ^^e]|•rimme. Auptrejla.. _ 

CAiifiH For aid: sold, ICcIh. wfltetieij. Jew- 
elry. 104^ full cash vatue niailcd diiy 
Bhlpiiietit received, l^allsfactlon auarantccil 
or iFtirles ch^'fullj returned. InfonniUlun 
ftee. or s.htp tpdiiy. Chlcneo Gold Eincltina 
CoPiimny, 311(1 P thspipkln BuHdlna, ChL 

j;3uu. 

JNsIIjR Btnj-y ccpklntna aooil from poorl 
rew frvm rehiiEtt watcher; 2a 11 lustrations, 
{I, ToctiDiecI Uata Uuircau. Bayanne. Ne^v 
Jerpey. 

GKMJiTOXES; 1 ijuy. aclL e^rvhanire: 
vhQ]ef.ak, retalL Cut. uncut. McCatnpbtEl, 
£a leil CO. Catlf . 

.IQOO HUNTING Waltham. Elittn watfhsa! 
NVw elLraiqlum, enBraveil, open -face cdscu. 
Make bli money t 13 site. 7 jewel, tri.2,'. 
Hi shu. 7 Jewel, {2.7o. AsH for free cats- 
loBue, nciiT plan. The Nc^v Turk JuOLiors, 
7-E Roo'ery, New York. 



FDR THE HOME 



POBCin'...MN SI m e ka reM9. secomta, 
Euarantecd aadsfaciory. .Msn fur refrlaer- 
itarj, pliFins — all hciTy fumHuro, White, 
creaiLi ami sreen In lartic ur tnlall rounii or 
Irlansular. Ten sols of four, any styte. {|.19 
plus pdstase. I^orcelalu Products Corti,, 
Parker-diurfl. Went Virginia. 

PlllKPLACEt!- -New prlncEpk traps waAO 
heat. Warjus larye rooiu or small home. 
MiiterljlB Int^pcuBhe- Anyuue hatnly with 
Irourct can build new ohci nr vonverl old 
oni'd. Rare buslnns opportunity f3r artisans. 
Caitiplete, copyriuhlod Jnslrui'tloUs {1.30 
postpaid fltrlnaliam, Te«:'hnLokn, Bounti- 
jjl. T^tah. 

tVKBSTER Oil Immcrs. Wholesale and 
relall. W'eh^Ecf ON Burner Co.. Uarrlns- 
ton, N. .1, 

OIL Burners •.-{.1. 04. Guarani red for 5 
jeara. FEt:i Into any stove. Burns crank 
epae dralnlnsi nr fuel oR. Xlsde a I nee 19 1 9. 
t91ap1c4 t>|E llurncr Co., U-ept. 1*, hltnittL 

(nijn.^ Imllana . 

PPIPPERMINTOIL— Finest, double rts* 
(TUtllled, healthful. Jlyatplo bottle Ilk. 
PartkvIarH free, MEnCco. llarodq, Mkthtjfun. 



TORACCQ 



ROLL Teur own olgars at honie for aliout 
a cent apiece, from untaied loaf tobacco 
ihlpped direct from our Eenlucky pknta* 
ttnu, Freiy {1,04 pnekaye. ahlpped prepaid, 
alxo Includoi free hnttk of KeiUui hy Flacnr- 
loB Mixture, a pimphlrt "lliiw to ItuI] Ymtr 
(iwn Olgats.'" t pattern cigar w'rat'hfr and. 
fuE] dkri'tion* for makine [dpc. chtwEns >nd 
Cigaret iv*, Kdwin Ford ft Co-. , It. 3, Cave 
PHv. KenEurkv _ 

{'JG-i.liS. Ai your oH’n pciye. tVeatrhe^tpr 
I'ltinrH ‘i'Si Wishliutton 191., N. Tarry town, 
N. T. 

CirKVVlNG, 1 Poussds. {1.23. Suhac 
fiuohlnB with biirlry, Turkish tohaccoH 3 
pounds. {1.13 [lostpald. BelmoDt Farrua. 
Chathsm. A'u. 



F RLE— Bog ctsara and pipe with 5 puundi 
Goldlcsf eisarcEte, pipe or cheulns tohacc# 
ji.iHt. ten {i.r.j, Guaranteed, i^sy when 
r(?CcLeJ. Co-DpCrstlsa Dealars, BedaIJa, 

Ny. 

Buy At whuloale prices hj ma|] — <llRa.r- 
rtki, t-ohaccoe. All brands. Postal 

Hlatlnit vonr favor lie hranrls briugs low pait- 
tigld prlcee. Xtoberly, I!ui 1410, Qweniharo, 
KenluPhy. 



RA2DR SLADE SHARPENING 



>.111 BI,Al>F,lj, Cream, naur, llOno, HcnCll 
{|.go. .Hi'berlk, 2413 Cold BprLnc Line. 
lEultiiiiurc. Md. 



TATTOOING 



TATTOOING Onlflta. aupnlk=, lUuatril- 
Oil ]lat. "Waters." 943 I'ut-ttiitu. Ile ln>lt. 

AM.\TLUB Tirttwlm! ouims. lllusrrul'ed 
cats log dc. "Tatuco,'' t)51A Buulti j^latc., 
Chicaeo. 



SURVEYING INSTRUMENTS 



GirAJlANTRKU Factory rehiillt translti 
and luvrU for rent iwLlh purchase opt Ion } 
or aalo (eash Or ternliL Order how EKfOre 
prErPf advance. It'e will repair, trade in, 
□r buy your nld insiturnCnLs. l^hlp prepaid 
for estlmato and valuation. Write for List 
Xi-iiy and comp tele infurmuiiun to Wirren- 
Knlght CP., 13IE N. 12lh ^l., FhLIadeiphla, 
Pj. 



WANTED — MtSCELLANEDUS 



For Used uiEcroicopes. blnocukri, 
Bliilo rules, drasyinir scti, cameras^ survey' 
Ing, sCicntlfie tustruiihcnti, ioOEi, marine 
euuipiiientj b porting COosIs. llLrheiL price* 
pnld day shlpnienl received. Sat i»f act Eon 
nuaranleed or ahlpinenl promptly returned. 
El [pan's 233S Van Itucen. Chkaeo. 



PERSONAL 



STAMXiEIUNO Cd erected. New, revolu- 
tion sry iy^tcui. No nusekery, Normal Bpeoch 
Malt Cfiotie, 234 Fghuer »t.. Grand Ha[>|ili, 

Mli' h . 

THINNING Hair, damlCulT. Treat picnt 
{l.ilU. A I tied Lahoritaric4. 2933 W'a^C'rU, 

KvttsMt. :Mlch. 

irUi*i>i ^lcHre of It in tho gioond than 
fver taken nut! Meniallunal liookkt "IHil' 
dch BlPhci'" tells *Ijoui hurleit treasiirp, 
lost [ultLrE, mineral lOcatori. piofeBslonal 
treasure hunting. Only thirty cents pcist* 
paid, coin or atamps. Other intsre^tlnj; val- 
uabLu Infarmatlon gent free. Act now. Tills 
may nLean a fortune foe ^lou. The Goldak 
Ca., IJepl. P, IfCal lloulh Broa.dwEV> Loa 

.Miizelea. Califarnia. 

C.INH'S Wdisi] nsmee. For mavklng 
men's, uomen'i. chJIdren^S elothlnj!. Free 
saPklMO, Oulhiette'i, 407 A BrOck, Ncw Ded- 
ford. Ji ttisa. 

ATHLFTirFoot7~ nibble’s foot satve re* 
Ikves swelling, acblni;. burning, reiNorci 
cailouici. {2. Do. Guaiantsed. Ed, Kibble. 
rnul4 Mj^rshall >^t. , Hkhmaml, Va, 

HTUTTUitlNfr Api( Siam Pier Ing corrected 

at home. Descriptive booklet freo, FauJ J. 
^Voire. llox r»2, I'UlshUrgh, I'cnna. 



HISCELiAkfEOUS 



— Y'ptt ran mahe zinc or copP^r, new 
ca-iv [jeoresi, gend *1.04 fur cotu|Jiete, illua- 
tralect ceu»e, ^Vurth {1.340 to you. Jotin 
Ituti'uerii, Nenspaper ArtUt, 2714 Pine 
Street, itan _Franr l Mji. Calif. 

StV.VF Or sell irLlclcs you don't need. 
Get [hose yau want, Send dime for ^'wap- 
pei^c Oubl^, Iktlna- arltrlen fi-(giL rvcr 
I'nlted State I, tJuapper'i Guide, Dept. Pil, 
Ikl[ihiiiL. (th1o , 

TVJ‘hIW RITE Its, iJuplIr-aturi. watohex. 
oiH-yciwcdlai. Calalcwue!i tree. Dec-'g Es,- 
H'lmnge. N, iltti, Manltcnvtif-. iiV lx. 

SIGNS — By new method- Parllc-utarJ 14e. 
PtCitlpy. I3H Main, Wjirlngflelil, Ohio. 

NO Bomb I Sure rasht R liver Lug uilrrors., 
Butopariii, rcflBctara. -Coinblnstlon outfit. 
Wrllc Sprinkle, Plater, 29 S, Clarion, fnd. 

aL-VKK.v Indian henderE hair seal tnocra- 
xiiis {3.40 jier ]ialr PcmL imid, SuliHble 
Nums gift, i'erry M. Hem, Bkagway. 
■Ml ska. 



TlU'L Stones bring bis money t Send 
your llfe'i stosy. \Vi;']l rewrite ynurg to 
suit editors. Fartly writ ten free and sent 
for J-our approval. Wcllon Tlnne-y, WEnns- 
horo, Texas. 
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POPULAR MECHANICS ADVERTISING SECTION 



Al^VlflTA — Senil for knfonuaLllQn. 

nDtueiicidjini;, tlvItlnHi. tnlnlni, Alaglit In^ 
fonualrLiin lluiEPiy, JunCiU. 



You Can inilic innnrF '*I1U Ouf 
Plu5/' ^"Hrw !□ (ToIIkI Xttinri iDr E'rdlU." 
OciLr lOc. >1oav42r Aicnrj, GrArt j^l., 

Imj- 



COCCXINK, 13111 IrrnlliK, HUP- 

nllra, bulLrrfl^ irl iiLBlerlili. Frrv Ital*. 
Xinynan]^ 1JQ3 LfitIiIdiIp BaehegtcT, Nnr 
YvjtIL 



CITRI ST^ 1 .1 S TfrrurtifE. S tmUlep tlnrit 

bDutLuct» — fiirlnUllnf Vj^Luq 

[4i<n<! I LOU. Hfluiul Riuar ant^C. AJ- 
clliuin^l l.iitmri[0J7<. I’Awtlnf^p Ncir Yorll. 
Iltpi, E. 



ilBALTlI'’ltLr Nrnf ifu*rintei!(l <cr 11 ff t*c- 

vum Il]l founlatn pfii wltJi InhE Hi|t- 

ptj for tv-a oEd fountain ncnt in «nF coHi- 
dlllDO ami or □!!« old. [Hin uid uOr or j jc 
y llh n* OM ncns- U.S.A. ontF^ Aufppiitifl 
ncnell lo Eiiiti-h 3Sc, flJfl Lkii free, Kn- 
eloie eqIti ot C.O.IL JSatlif Mellon fiUiran- 
Jobnuin Pro TlO BciErrorle Ate.^ 
Unk IIL 



MFXICAN ChrliEm» 

feathtr pklurci. H«.mn]r4 Ilk 
atioipH, Ar-artado 1176^ Mexico Cllj'p M41' 



tiJNUd Trouble T llLlible'a head saho 
open# ilr piiiajten. Bvllevea alnuj. |LOO. 
OUAriOt»?il. Ktl EJbbM. 7C0H MATsball 

HL, uklunood. Va- 

PHtrflKEASfVE Vouth — Twetitj-rour la- 
*u?4 one dollar. Womlc-rful i.’'hrl!(titiaa rift 
for liDiTH and l^lFimAlte YmiUi, Chl- 

fijo. 1 KnUl^w^Mwl.l Tlllnoli. 

■'UKAUTlFtrV Welril frtHl Alt- 

t4*ni deEtrla. A T*rifrile* jrtM.tPAjiL 4i.ua. 
Jj. WkhEL l]d N. ^tofie. T^r^^14i J^^fllalj^j^ 
fllANOE Yopr lupt, CrnulrirQ IfnMnn 
luchF Flo] lx. I'orlFri iilae. 4DO «aoh jHm- 
paid. H. Wifocr, lilt S. SlunCt TSicson. 
ArjaniiJi. 

500 PKNflLB VVllb tnui «dvprtlilnic 
tin. 50. SaiDpIn IDc, Ad^Cnlt. l..acTOfl«0, 

U'la. 



IM-l-O Said jou can't niakc fT'i.UO cnonlFFly 
ll hoDifl. Write cii. We'll tell t'Dit how. 
E. 3, FeroutHa A dr. A ecorr. WbUcltw, 

liViscotiilti. 



HKN'^t.^TIGNAL OfTerS Hand^tnjirared 
name idfltfi- Free circular. Acme Eni;r»»- 
ih| iSlanpcvt^ £1L ItotlJ Alreuye, EaiL Efrl- 
cuir, Y. 

AHjNFaiEXTt! t& Up delUeted, ercrteil. 
jEuaranteeil. TtHiuiiUKla aolil Calalor free. 

Afarble Grantlp Farlotr, A-17, On«q. Fla, 

W'aMTKI> — H ear from parlies inirrcited 
uold or rLUrr Orti. Purlrd or hidden treat ' 
PtvL IteraEQan'i Inatntincnl 15.00, Parllc^ 
ulin frer. llenTT Berjuuao. Um 30SP. 
Hprineficld, ailasourl. 

Tltl-:.\fll:ritK ^rthen^'afihe roUr own told 
finders, lOlVib FrinEDB> Si. Joceuti, 

2JI it iiuH. 

I'T TS Ap^'twiily can Oialce. jElht alchlni 
procpia. Bperimeiia. part iruilataH t«l[iD(HiEali 
for rtftinp. J. C. Day, Windfall, IntL 

13HQNZF Tablrti. dei|c platei. wall pelei„ 
mecDorlita, rrare marhen. Hronbe, tiraai 
and aluiulQum eiatlhll. WaudliB)' FaUem & 
Foundry Co:, Andenoa. tnd. 



SIVAPPER'H Friend. Rl, Saline, Mlch- 
lian. fnteretEi atranpen, roIlKlara, iporll- 
nten. lK>c year, aaraple lOc. 




REAUTIFUACLItAR, iOUPTQNE 
DIRECT FROm FDCHCT RAPIOI 

Wo ClongUni^ tarphama laBoUverWillll 

^CdUMCTE All one unit — jupt lil(« |hc hSif peta, 
but wtdifha naiy 4 OUitecn. Carry U IHta 

B wateb— ntj pouet eujly, TuAtr it wiUf ymi 

nny where you na— liatas te your fuvnrit^ ata^ 
Ilona, mUilc. ipH^rta, police cal la. airolano.ehort 
■ravcioniil all riiJlDentcrtBJnmi^nl. no bultcrHce, 
'tubca^ or eUMTlr-kal connoctlona required. 

ANYONE CAN UiC iT-AHVMHERE] 

Woefca toowdiatelr. Very pal*rtlT»-uauliLir. beauUriil 
reriPBUFiD Ukd. Ejiitw^e. rViu nctlilna t« Dperal# «id 

itiiiqM iMi liiflrAri'Lrlr . Nothlpn tti wear out— taaFmr 

part. K*< ■CTT" lala hi ^gnt. ^»IIIplrtfl wrth eair 

lEuitniirtiG lui Uit EMr Ja ra-mpp, ai 4 tn. (iITIct. Ivnia. htrum, Ijii.TTclai. lititM. picirtr*. 
bad. DT aorwher*. Ho lOnifa'.i; hniAmiV' miQH all ready lo aiucblr coniitii.-i and 
tana kn. A hSl.kLtrntLT UUaHAMTEKD. 

WCain yn liflllElf I Writ* for yvuri tndafL^ StaA* nitad iLtold, 

wtHU RU rnimt" - aiTET, Eknwn, BlacA. WbELe, Slaak. Par poaLniBa 

blRoTot Imf LINci w 




Dirm]; 



li tiuiwa' 

'1 Im^eI 

. icroa 



BneowaliMfcTiMrt 



your^Eodayl 
bcolt tvelpa 



the Wlunte Olrt totoraab* 



Electricitu 

at uour finger enos 



Singly 



Pnee 



SI.M 



Booh 



APPELjI NIW ELieTArC LiaWAlir-^A pTpwrae»iW* Homo Studv and 
H^r^-npnpt CflirU"*!# In lelcrU-ltfltyj fe“*y tii tUnfttMtarwl p ftuBB- 

ifoLUl Atul atuwera lUaifily ■wriwan fnr a e«np1et* w^rbinif khowl*Jji^ 
tif tmalerb. elC4rti-knkl imaciide, BccesHTy every olecirldon, irm'ijaiwr, 
nKcbuuiLE axul alLbdent. 



ItAHH Ttl( AvOAl wAYI You aik th* i™p*tJori--Auflela New EleC' 
trir LltirBjy gHv*a fJiO anawor— dk lElKk ■im.plinvO outlknaa, jrraplllC' ItlVI"' 
tratlorre aivi] preeJaa uplukuHkoni coeerlnv Ckynalrmction, OporaUun aiwl 



MarbilitC' UalnCEnnjioE 
■QQH A JVDHYH P1_AH — ClnlBP 

W# Will Hitd that \obunw on . — . . 

you. iwitHl ua *1.30. If II iIom not nolp i™u, mall booh bark lo ui. 
Ihk rei-el|it of your Aral payment, we wut imeui your peroiid bunli. 
Wc alliTw 3Q dAya U* par for Uika kUd fOT VIP-ll follaWlnE bOOh until 
jrou oornpletB (tv* J^rl«9. 

If ymt jiTET nriiL uUB-i3edi Y^o uimy ^IVKl ymr KU^^P^IrM^ ^3^ umVA 

rim. Audel *. Co., 04 W- 34m It., New Verh 
Mull vol. 1, Klociric Library OA 1 day*' freo trial!. If 
O. K. I will reiolt Ai^UDh otherwle* 1 win Tatum J'h 
vvwaawnpiwi 1 aI*o iiaqiieot yotk Ixt null otw b4uk uc3i manlh on 
ume lemui. No oblkyartlsn unleee I am aaUaaed.. 



AildninB . . 
DreupaUon 



DWU 

experienea 
wiit« for J( 

PDilTHOT 



Opeirau quolEiy turd 
and u«w «lottaJnff 
bu«tne«8 Itom your 
tauk nr aubo. Mobu 200^ to 300^ pmnt. Np nelllpg 
rEqulrod. EveryLhlntf fumlBlied- C^t^ofue FRE£ 




TEquiro 
UnLay. 

ft SONt, m 



nwHttflt Raid, D*pt lit, CMupo, IL 




StTfLO Cle04#KS itifili our help 

CAffh In pD demand for MkntcL Raalo, fTrand father'* 
docks. Ash a1>out uew, 1nw-»pricei] Olock aq<d Spe^'lal 
Blue Print Offet, FREE Cptaloff, 

AM, CHIMi CLOCK CO, 

1 67& Ruffnar SL Fhlbds|ftft[*, Pi. 



ORKINCRAFT PARTS 

Th^modt cnmplete ILoe ever made for mndeL boat building. 

SEND iCta roll COMPLETE SET PLANS AND CATALOG, 

Cikfift Di|>L M, Z 7 U Ovloftdi 8 M,, Ltt Aitftltt, 0 tni, 




FtmeuiBoal BDekSKowi How 



DIESEL 
POWER 

A Coming American Industry 

Tb« JnLamal -combustion aDgiiia r*pr«B*nls man "a ii 4 - 
pram* briimiph oJ maebioo pow«r. operolora ara 

in demand, Hat* is r*ol opportunity for mncJianicB, 
drabsmon, ownen of sheps, motomon. fanaata and all 
Otbon amplcyad wrhoTO Dia**l roplacenisnls will b* 
made, Qe1 D4C*aiarr knawlod^o tbreugh study ojj tb* 
modam L C- Couna on Dj*a«L en^rioM. Fraa booltloEl 



INT^FtN ATIQN AL CQ H H ESPON D EIVC E SCHCH3LS 



SOI 5E4B-H, &CHANTON. PENNJL 

Plooso 14 nd inform sHon on coura* cb«d»d. 

P PlEgEl POWER n electrical EMGMEEHINC 

B HeofisnitsI Enf]^nwln| □ AutoMeblle COune 
AylstltNi Eniliai □ Air C^iidfCfesIsi 

Mam*. Ago 




CDVrlesy D1EBEL fRDfiRE» 



,,,PM 
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Witb 9.D e&B7 pley* 
tnE Conn band In- 
fltrnmcnt, ypti can he 
rmkdF for l^nd OT or- 
efafiRtra in 4 to ft 
weekfl* A anre road 
to popularity if yoo 
Btart on B Comi» 
ChoioD of tta world'll 
BTeatoBt BTtisti,MaK- 
pificent bone, Many 
exduBivO features” 
yet they cuatno more. 
A«k to eea the marvel^ 
cot new models tvow beuiE 
displayed by CoUQ dealers. 



WRITE FOR THIS 
NEW FREE BOOK 

Home trial, Euy payments. Write 
ua for tree IhmJc on wtuchsTor In- 
fltnpnent intemta jaa Itoott. Urn- 
tfem lutrnmant. 

& a. cuHH. LTD., laaf coiih bum- 
CLKnaari ws. 

CONN 



SUNiKwAilLAMP 

313 



I World's Lowest Priced I 

' Eu|ey mdl&tit neeltt. Improve ap-^ 
penmoco 1 ' 'fluif ‘'Tan yourMlt ti iiKiltly, 
alsly, anywhere Indoors. Plov lamp 
Into any llebt sucist lorUltrm Violet or 
Incra-Aed EUys, Vlumln D. Dom worfc of lamps'^ hi-' 

DOfftlQR JS times iQiire, FVh Carbon Rndfl bheI OoKRla. 

(3.30. Traiupnrtatlon Paid. Elatlefiittlaii nturanteedT 

ProicaslDnal Produetfr Dapt. 1290-5, 511 verten, Ohio 




Rush 



MAKE PRODUCTt AT HOME— £:-, 7: 

trlTuO Jind Iwiuelufia CLnntoAU. bolcl^ib itiS 

Uilpla riaftaLiliMl. Jitil Ki> BICATblDS* Mfdnl. UHi 

bi- mAl AbII fV’J***^ or bifs mcuie,. Snul ]un4 Ipt 

tfM iMbi- 

STAHOARD CHEMICAL CO, 

131 E, SKwnd £L, OwpLC-^Ufi, Dartan. Ohi* 

POTATO CHIP BUSINESS PAYS BIG! 



OWN AN 
AGENTS 
SUPPLY 
FArmnY 



TnaM flarttaUatial nev Pol^ta Chip pn4 tor SSc • 

■III, Dla martey Atvir* or mil Unw. Ni} rvppr^rEicfi tk>« 4(4. 1 trli ymi 
ru?w u> R<t. Bforcii Id u] I for yotwhow to jiiabo ornfit Amt. dip. .Small 
Pnvvatnwnt liuya 1 0411 n 1 1 te eij u L pfti fc ft t. WrI for FEIEE FACTS today E 
a. H. Hardt, laS W. Hur«d, Dapt. RIA, Chinapa. 




build THI5 YAWL MODEL, ONLY $l.Sf> 

Stary Ellina inrnbihod behldina aamWiiiiHl bull o| >hil« ala» aa4 Ina- 
faoaany wiih UUrfc -^i*w lina. Aii ouiaTbl, alfsofu^ (adnatai. 

jpl^ Hbd inrtruflkMiL Uain^ pnataal^ l« llJO h LAA. 
ll.eA Can>aa. Nn C.O.b. qrdfln. 

OHu U pate fflujEnl^ed eataloctiiTtiAa NFA ALIinc nubnl 

I'n lenipl if ll<. 

A, J, FlSHEBp imc-1 Etmih An., nsysl Oak, Hkh, 



PENNY EACH 1 J 

RwuAifiit Wiwliiw Biaa Laibqi. Lowaat 
Friv In. AnL«rk*. FiD*it Qiallitr'. ^ Tbm 
duaraBtaod. IIft liirinf. XKKanilaid 
mnubil- Bic FmKU. EbhUt Apcl|*(t. 
JEAMtd Bretikliii Offer. FILKE Saitaalai 

iMid Wi^rtilis |;q.<uLi»HiBat. IJid-rrl 

Alin Si|a Watb, Kihlid, OOcipk UL 




INVENTORS! 

CAN YOU 
ANSWER THESE 

QUESTIONS? 



la lliil It A ^ rattilT 
Z fl«v Cai Tri fiti TW l«it liitiblt Pif«it 
rr»tftifi»i F«r Tiir liveitioit 




C A_ Shw K Ca wuwtr duat ifULPiimp 
pa<f laaay ndiH ibiperufK paiciri ^^Hauui 
in |W4 (ipiiTpHiE b«AIdi, "HOW WE 
TECT YOU" anil "SUGGESnOWS ON 
MOW TO COMMIjBCtAUZE YOUR IN- 
VENTION''. HB MH dH cewpQfi betw“ and 
tend A (4 iM TODAY. B]f rrium mat wa 

bifl Knd yw th« vaJuafck £ntk» 
■amudn ind in adidiiiga are wiL alw ud 
yw ibuildEEiy ffei HIT orifioal dnAttiittil. 
♦•CERTIFICATION OF INVENTlOPT^ 
w}iu;h pad ywi Kll aid in citlbliayty pib 
•atkf rifliEi ler yvur invantuiiti. 



RetuamWir » ■ , a foW patmt miAca t"* 
invEiicimi all lha ewa valuatili i> y«u * t r 
and truenbar, tw. • paieni drpiHida 

Boi ooIf bh* uyeiKiHi itiaU biM up^i iha 
ifc;ll and iaiEtKM nf ihc pamn anamry H 
vp tlu and Bp#d£ettk)Br aad 

m fBllawijic tlv «Ma tn a juo^uijul cwhJu' 



C. At 5naw Jk Ca. have had wcf yaen ef 

pali^l (xprricaix^ Wa haYr laimrad! pnlaaci 
lar HIT d'**"*"! avery Eild al iavrpiiaih W« 
ptida Mirtclf «i eha liwiniChBrit «f mt 
wvkt and d yauf in^aniia" » p»teniab(a. *a 
vill placa all ojf tcfMtm and ddh at yttM 
dbp««al bo HcAini iba ptudJe ^icwl 
^nriKtian, 

FiB nut dw PagfWMi bal«w NOW, Sabd if v 
lu TOOAY. Haiin ei l wr . . , Opportuailj 
on't kiwck It yaur dime umil cpfwtimkr 
kaAwi tiiurr yni Bvt. 



“-sgsl: 






■in. A-it; Hta niuin, vuiiitroi, d. c. 

Cicmkiiufii Ptnaa ew AibaaluMLy baa and idiliiiui abB^atiin «q aif 
part. TDUf odjpnaJ d«u*Daat, ♦'Carii fiTwj a n *F [at mtiMi'', iG^rthar Mh 
yoW [HO flflda* for ini'™ ton, W* PrtAect Yari" and 

On Hra Tg CtamnErdaliit Yew LfliandEHi''. 



NAME 

ADDRESS ^ 

(FI.IIA5II Fsjerr name clearly) 




, .-.FREIGHV 
UPpaID et 

ERECTED 



WOTELdlS IlfriTr MAKBLE AND CKAh'lTE. Dirael fniiii Nclarr, 
Giinra [iLuaJ. UO", aavluii, yamiBUida uld. Wriia f >ia 
S ir FrifTt . 

U. B. MAMBI.*: e «HajirrE CO., Vtpt* in, Ommrm, FlnrUn 



TF'fttm please menffou Poji^lav AffcrJianfcR 



C. A. SNOW < CO. 

Registered Potent Attorneys Stnee 1875 
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OctiaVi^lcnXLs 



D ON'T tKBatl!)- ■ 
to JClsr 1 
iurnkn a Uvlrw+ln ^ 
Belli Off. Bmaih 
Ulrnuyli with thr «Uns 
Iknd the: irethom 



that tUBke men wortfa twelirc anfl 
twinty thcninanrt dollars ii year. Ttwloess in re«iy to paj' BIG 
for Haifflinen wbo can deliver thu suodfl, men who rtin soU tbo 
BIO BITYRUa. 



Ten dollani mftjr Dot Rfcm like a lot of money; ljnt. If yoti mako 
*40 a week, then jfou wfljit to Btep It up to then to SfiW, 
to *10(1 ATvd mure. This Is fauiuim naturo and mont men who 
are at the top lod^ ^rtartod as ordlnarv MJcnmcn^liut they 
didn't irtay there, tEuif teamed HOW to produon and are bdPB 
well paid lor It. 



Be a «^One Call** Man 

Tx-am how others ellmh' to ffuoem. Leam whai to say und how 
to say It to (fet the order nn the llrst eall. Moreordem jhvI few™ 
calls mean aateady rfjiG Id Ineome. 

Wp can train you flaht ]n your awn home In iHfl methods UflCd 
py top-nofch mpu. T"nd(T OUT pliJi you use spare time at home 
without iDterfrrtnB With youT hncacttl work or pilBaMirc. 

Bend the coupon lor complete delaJla without coat or ohlljiatloo. 

An amatinR booJt '‘THE KEY TO W AflTF.R SALlCB- 
MANBIllP*' han helped etart hundcods ot men on 
the road in KuceraMtul KelllnB. 
vouj oopy In ready for you. 

Rend the Coupon and It will be 

mailed (D you ahnolutely 




FREE 



flails Msl SalHiHfl''B Tralabifl aa^MWlIra;^ Di p* . W-IOd 
t1 W. Ilto nt*Pl, CbteafP, IdUp 

V-Dill IIMJ- lend JttP ff^ ud pnalniJ nirntJnUi nf ji'inf SJ"'*"**!''! 

JliTi uul 1 H.r bfKjk '^'Thin EKV T^l llA&tRR aAiULMA NS H 1 1'.^ 

Th.li 4k!t* juE lip ID* kh »r ^™r- 



. . . .. , . 

CUT 








Clflarlv brlnfl dlalant ohjeeta eldse to your 
eyoti. EbaLly aec lar away eubjecut ma^^ 
nod with thli BA llOR ATOMY TESTBIJ 
BCPER ao POWER TELEhCOPR. 
J^ok ftciifn your roof or nut of your win- 
dow uiil far away elahte bocome as Clear 
an if you were on the nput. Sec ClUSoUp 
Of the moon. Btars, shlpa. sport events,^ 
ete. t;an he usL-d ts a mlcroncDpc tor 
sdentme obBiTvatlon, Makes ohjeots 
miles away appear Hi front of you. 
Prwlaton made by eawrt teJeflcops 
manularturem rl^ht here Id the 
Kuod old U. S. A. iJUmbly made, 
fuid brnHs bound like ext>rnsUa 
telcaeopiis. Hafl 4 extra power-- 
ful American made lenses. It 
Is 1 toot lone closed and about 
3 feet long open , , , an ]nmm- 
parable value at the baf^aln 
prloe of 

S«ni<rtfonfil 
Cfiarontca 

Y-ii'i Ih! 

tilLi<Vd Tiwl 
rtiiars (-kn trkmjw 
«h] ki«p ibE yR£E 
|i<k«fcq< ktnn ind pil 
TPU- 1 Lh bpek. 



Otilcral ftnCel He- 
ccive FREE rt 
Uunllty poekcl Ich 
race [HI . Ella 

fjruBl for 
ctnrraency SlUbEfi. 
Send No Money] 
Pay postman 
*].os plus pom- 
a«r. or Mend ? I ,1 jS 
coupfln and i 
get poFitB|[e| 
fn-ci. 



J. H. WlNSf MFG. 
154 w. u au K 



CD^ DfliK- T4t3 



0>wl Tm«J eppcT- 39 riOHEr TfIcwhw' PMf 
tnwi Ppf'liC't^MiiH. 1 «w4jipa tl.es W lull 
WTKHPI. {II C, o. 11. k IHWiflPHd, Jhlub 
X Q Im» ^ad PIT poitJUA il.Sa 



[nw Ppf'liC't 
BTmapl. 



Nil 



OulpklB U. SL. A fa.»S H 



Ilk irHli smtsr. 



Be a TRAFFIC 
MANAGER 



Big business fuiira noc<l tralntd traffic men and pay 
them wdl. Tnickini^ companies — now under tedcral 
regisiratLon and control — are eaRerly aeekinif expert 
Iraffic mana^rs. Also man^ oth^opporUiniLtea with 
lailroadSh atcamshlp lines, air Lines, trade aasociations, 
express comp^cs, dm Train in ytme apiora time — at 
home — foir this highly profitable, ^owinit ptrafession.. 
We ^ido you step by step — fuxiush all trainina ma- 
terial, TraminK jirapartd W Leaders in the field and 
given by expenennn^ trank: men. Low cost — eaw 
tmnv. InveetlRa te. Send NOW for free 64 page book 
— giving tdU ififonnation* 



LASALLE EXTENSION UNIVERSITY 



D«pt.iat4-T» ChlMBO 



NEW FREE BOOK 

TELEVISION, RADIO, SOUND PICTURES 



WnUe Ibr yuur eopy af “THR MFY mUKtaV" Lodavr 
IabIti nxBcLtr whial Lhe VEUs'lnpc'Flnc' fla-id nC tOiUHS PlCTuAn, 
HBID, TRLEViSiON afTcrs you, kRDWR cnetTipcrs will 

diMfUBp: y»gr hk.t 4« wJth yeu. In wm i™>h. bjwI ejrotPliT Uiijw 
yna nuiy iind attuiT cmqUoynipnt. "THS KIV TD SUcCllS'' la 
Tull <ir vltil, rairUul iBfcH-mpLlQd avery yauiu; maa af tticriianlcsl 
(>r elC^ttiEuI dncltnotlcin uid Alimm- do-Lc-rmlTiii.'y nn wiTitii Tit |miiw. 
E)« MmcMier Ihc men whn nUtkln "THE f(ET TO , , 

attd kl you qualltv. It w|tl cipen tIVk doOT to S brighter tUtklFB- ftw 
ynn. WrHo toiliy. 

PvForest't Training, InciN, 1im Cesiiir, PvpL 11; Gldrafi 




NJe w York 



Electrical 

AaA for free booklet School 
44 West 17th St.,N. Y. C. 




n 



MOUNT BIRDS COURSE 



AMIHALi • FIIH m TAN MJ^DCl > K1AHF NOVELTIES 
K.kiJW DWH riTi. IHEXFICHU^IE! 0#twil* ,^'j' 

■njir! Kt xxE.i.iln|| ntw pnr inilkD^ Mn UhU THCHI MnTTM (n 

inii'^T br.un, MMk T-jLM- HiCAP ud 'H.iit*. iiakEL 

Tir/*] SiRilk r^LIh -prik Ull* J4ti H«P nip IrAm Ilxrl 

k IipM . Et'KH^TIlIkU t»k . . HOHIIfi **trpk 

l,nmJ4 ikM-J inulakH . . . puainpi ^ PfFW poiw*!! 

. MONET MUIND TkPliMJta. bapMi HmfM nm W T 
»T4 jli Hw , i*U. 11 pWtpM* M1HTWMER.L kUkc-. 

««■ 0VNM.XrXEVJ Bind 1| nlfe wtw m i*r Mp tpn i |4 Pkt 

sefflopr sEBooi of imuaxt Pgt c^n-n, Hugfa, 1 

Be a GUNSMITH 

LMm Wh tasclHtlni, Nc pilll, Drafanvlwi ftglit at 
***?**L mvclwnki., how tn rt-f^Rirt 

rotldn-F nlne^ chAcki rsfriilib.K Diaka -oew putii^ cit& 

WRITE EOR PM03PECTUa 
^OUILD ICHOOI, or aUMMITHlNG 
P*F*» ** NEWARK, GHtO 



■IQ FNoFITS 

Wa teach vou oulckly^fay 
fi]p.n ar ateehooL. ^uMaow. pi^dy 
dem«.ii-i, Uicmtvte. InlaroaUiig. Wriu 
fat rilR itdariFliirinm. ortROIT tCHOOL.ArLXn'ClTlHa 
ST3T-A IppTiS HUS. PXTHQIT. WIQH, 






E 



HIGH-GRADE INSTRUCTION 
BY CORRESPONDENCE 

OmUbgife, OriHit, -lull Ek. Rtt. CwfMB tpw liiu p.l_tne<^ 

ran,r» lir 



AW 






hfPkvy iD«[v Ihkk ur eiker olliii*:. Bend t*>4sy Iw 
Lnw iHWI. e^iT lertn*. tu1 1. Deifr 



ChiciffG Schwl of Law 




Earn Cash Gl Home! 



]d M. M. nsT in 3 w«k» far ext^t^ 
■'cellar erop'^ patented mtHhinomaE Big trw 
picture boot telw 1 1 your »liar, shed, bam emtahle. 
We buy all crops thru tm hranrbea. IfV rtte today, 
&44w«rVNrr» an.,a«pL eeiOmcAOD 
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CUCTRfC 
ARC WCIDCR 



Off Any 

Storage Battery 

Qr ArdkuFf L^gbl 

Tfati [KTT rlM’tric irc 
TiiBdf EiOSiijbl» br th« inrenilQU Qt a 
low rarhon. Auto nia}' 

bv UJ!i:-ij; wlttLctLi mnorrlhii ^roni urn 
Um% illoLLt tBJiti! nuTvnt an fd^ur haaiL- 
lljclkt biilfH. &Iah;n lirnkt^li^ [larfii an 
JilmMU' PjflttcJ taire.hr r ti?' rhi^ w5i3tr 
hn( flwirk jkvr^ in ^u.<t 
a T*v I'rodxHSft 

Ihaul iOg(t L[r«rr«H brat. 



Hottest Flame Known 

ll■[Hj[E:nt tool tni'ila far Ihiht w^lJliir 
“tip*'! tnrtBt, win, pit. — WVUti frii- 
iJem, radlaiom. lulrfi in IhkHiv. Ttillk 
bfai4n IjtDbt'ti rasilFttfiw n'^urh 
cm imn. itrel. lirnifA. rrjiipt<r, tin nr 
fiilii-uikaKl I'l-l-tnitunt iv- 

mada fcir ntmoet tidehliti. 
bcf fartorlH In many a^^ra- 



PoalttvB moaar luu,*l( aunr- 
rBBiKniKkbla Srcn. 



AGENTS 

UV'I Wl-Ul CiT* 

In, n!!|9uilrtuiGi], 
rju'ETta-rh, raithti 
h n il n n i c a ri' 
•hicpL>-<, 



f I V 



minijljr 



dpmOnBtra 1 1 >> n 
111 B k « ■ 

I'l t <1 1 JiO ft 






l±2t>E 
Call^<n«l Aw. 
fSlitcaDV. Ill' 



EARN EXTRA MONEY SPRAY PAINTING 

Comiilfite tKiftable Dprurer, with qtr idae ruiv, boae. t25 00. 
inAne lank uslt Tor ynrjin frork, aUtomAtLctilly cnntrolific], only 
iiSSiw.. Supply UmltBd — Act NaW. Write far elreulAr+ 

AIR COMPRESSOR SAl^ES^ >n«. 

19 H*rpar Avt» PaSrolt, Mich 




CT' TFavd //fa^az/ne 



Keep abreast of trailer travel 
and trailer lifel 

If ihterEffted la trailer Iota Ae dWDer, builder » 
buyer or |ir<i»r>acti >'QU WAnt ttie cnly itiaba- 
iine davute^ e^cluAively td — 



Kcwb, Artlcili<s wnd atorlea aD All 
pbR5» Qi tnlier llfo- 

Current cveata In the trallec 
World. 

OmdAl AnnouooepiAntfl ol All 
tniil£?r connlpvRa. 

TrAJicf tours sud Lr&lier CAmp 
Informsllon, 

Lhrtn of nAtloriAl, AtAtc and locu 
trailer parkfi. 

rJeeelapEnenta In tbe Lnllcr Ia- 
dtiatfr. 



New featurrAln tmllrf euratruo^ 
tlon and equipment. 

Ifelp^ for the trailer bame^ 
build or. 

FedrrAl, atAte aihI locaJ Iawb 
and rcRulAtlQnA. 

HuutiuA. hUiblTi^ Awl other 
Bporta via trmlkT. 

HauarkdcnluR DO Wbecla by the 
tmtler wfo. 

Adyertlwtnenta — a directory In 
tbemaelvca of UlC bcld. 



For 1 year monthly mnib SI* nr For Bample enpy .... .lOe 



TRAILER TRAVEL Mi^uitte.r MIZ,180 N. Michipo Ave.. Qaago 





WHOLEUIE CATALOG 

‘s'^4000 asTmieni 



Hut aff [he prrsi. Shows feU 
wJlerj oF docnotlon Ffi>rti 

sitany ndrti cF the w^rld, at rocL 
bottom vwhiQlc-5-irt orient. 25S 
chock full of the bi^Sctt 
Darsaim yai| ewer ijw. meny 
Afw iscitMi iiut being introduced, 
fliticirs for every member oF the 
Faniilvf oFftcc nrcraltles. etc 
One oF the inoit Campleic lines 
in Ameritj The 1 S proven 
mcmry rijkjng nJAbt arc Fully ck- 
plaificd in the catalog end may 
inc rreie your c-imin® j hundred 
Fold. This Catalog li FREE — Send 
For il, toddy. 

SPORS CO, 

1{b34 Main St.. Lt Ctnlwr. MEnn. 



When ibrifiifv inenfioTi ropw/nr Jfcc/iartica 







Tkace hundred und Aiity-fiv« dafs from now 
— whm? 

Will you still be srru|;@:linjc plong^ in tbe Hamf old 
job at tbe same cild bnlarj' — worried about tbc 
future — never able to make both ends meet? 
Don^ do ib man — don^t do itni 
Make up your mind today that yonVe going to 
train yourself to dO' some one ibirtg well. Oiooae 
the work yon like beat in the list below» mark an 
X beside itf and, without cost or obligationf at 
least get the full story of what the L S. can 
do for you* 




INTERNATJllNAL 



iftRESPtJhlDeMC E SCHOOLS 



Box SH7-13^ Srranl4isb, Wunax 
VVUbout vfaliKasion, pttue icikJ full plirtirutan aiiaut jubjocl 



b«far« wbidi 1 hire marked 3s; 

TECHNICAL AND INDirSTftlAL 



COURSES 



S AjuhitBDt 

Anhiteet^iiw! Dcafuiiiui 
□ B-uilitiiia 

D CaaSuclnr am] limld*r 

O Slni-ctliTHl l^cafCBinwq. 

O Atnd<]lUr>l 
D P^HtrlCBl EAcLbrrF 
DKEHtrJa LlabLlti^ 

□ W^MLnai. Eiwrrk aDd Gu 

G n«adina Alici.p aiu^cirbiti 

Q T-djivTmDili HnaLojnrr 
G TeleDbona Wqck 
□ Mwbanleiil Knylberr 
n Wdehimlnal Urnfujtiaii 
n G T'dhiJ luwkBr 

□ PaitHriitLBker 
Q Foundry IVactin' 
n Sheet Alvtal WurbM 
□ EkMleriPiabeT 

□ TTnmt TrawHwoiit SI*t*J* 

Q hlwnaitiniDiii of laT'tintiDiiB 

BUSINESS 

□ HualD. 4 M M»EU(a»EU«IUt 
G jf Al)uitl~L>| SdwiUB4UlbDD.L 
G Xnlfii] Maxiacamonl 

Q ’C.P.Acccninlaiitr 
□ BafpkkiM-pduc 
D S*cfei*r»l Work 
G Onat 



G IluBa] KacLaaB 

D AvImTiaC] F.DW. Q Autd ^l-AobatiiD 

□ lluml'iiiMC □ ITeatiji* 

□ L'ODHJitioitiqa □ UaiHae<w.linB 
G Hta.m KticLunar 
O Scewni £JactriD EncinHY- 
Q ^[adAe BnciiiKir 
Q CiriJ EaciBMrG lIlKhowy KriAiri»-f 

□ UridSv Knainpef 
O UriiiE'a uid BuildEikf Foramwa 
G J^UTTayboa wdJ J[fa.|i|iliia 

G KaJlo G R. R. IxKDtnallva □ Air UrwliY# 

□ TL n. 'Swjtipu For^'an 



B K. It. SlCPWlRWI 






hqnuit.'n' 

G Coal blJliJiic 
n Na-riwaLliata 
Q Cotton hlantifHsuiriEia 

U WcxHen MnnufiuiturEnc 

□ Awrieqltura □ Fruit Grcnrina 

G t’qul'lJT PaxEUUic 
TSAtNtNC COURSES 

□ l.,autrlH4 Show Carda □ 
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STAMPS and COLLECTING 



(Continued from pace &0A> 



rrccriif mitttnp ic^Ddir of E^irrioEU toroi^n counfricf uthisfi ara 
dttCribmd in aevompanying Jief*# 



reason for its appearance. Although each 
stamp alone constitutes an imperforate 
variety of a previously issued stamp, the 
cataloguers class them as separate issues 
and give them new catalogue numbers. 

A three -cent, violet stamp was placed 
on sale, June 15, at Little Kock, Ark., tO' 
mark the 100th anniversary of Arkansas. 
This is the same size as the Texas stamp- 
The Arkansas stamp was followed, on July 
14, by a three-cent, violet map stamp to 
honor the settlement of Oregon territory. 
On August 26, the department placed on 
sale another three-cent, violet stamp to 
honor Susan B, Anthony, foremost pro- 
ponent of woman suffrage. This stamp is 
of regular size and bears a portrait of 
Miss Anthony, 



Recent Stamp Issues 

Luxemburg has issued 
a series of six values in 
connection with the 
eleventh International 
Philatelic congress. These 
stamps are printed by 
rotogravure and show the 
city hall at Luxemburg. 
A Vatican City series has 
been issued to commem- 
orate the Catholic Press 
conference in Rome. The 
eight values show four 
designs, two being por- 
traits of Saint John of 
Bosco and Saint Francis 
of Sales. The other de- 
signs are aUegorical ar- 
rangements. 

France has a striking 
airmail stamp issued in 
honor of the conquest of 
the South Atlantic ocean 
by air. This shows a mon- 
oplane passing high above 
a caravel such as was 
used by the first Euro- 
peans who crossed that 
ocean. Mexico has a set 
of three stamps to adver- 
tise the safety of the 
postal system. Japan has 
a series of four values to 
show the beauties of the 
Fu]i-Hakone National Park. Two values 
comprise a German set issued in connec- 
tion with the recent Nazi party meeting at 
Nuremberg. These show hands saluting a 
mighty swastika. Three stamps have been 
issued by Australia to commemorate the 
centenary of South Australia. Russia hon- 
ors the 100th anniversary of A. N. Dobro- 
linbov, writer and critic. One of the most 
interesting sets is that which Brazil has 
issued to honor the centenary of Carlos 
Gomes, the composer. New stamps of 
Congo and of Belgian East Africa show a 
portrait of Queen Astrid among a group of 
black children. Roumania has two new 
sets, one of which shows provincial types 
of young people while the other honors a 
national Jamboree of Boy Scouts. 
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Is Your Name Here? 

B elow i&d list of $uniamcs of soiueof the inost disiinguished America faiiulies. Our research staff, over a period of year^, 
I has conipleted preparation of manuscripts doaiing with the history of each of these families. If your name is listed, you 
should have a copy of your manuscript. You will find it not only of keen interest, but a source of pride and satisfaction to 
y^ourself and your kin. At this season the suirahility of such a manuscript as an unusuat and thoughtful GArijttn&s Ctit espe:- 
cialLy recommends itself. Including those of relatives how niany of the names on your gift list appear below? 




YOUR FAMILY HISTORY «« 52.00 



Each miuiujcrupt it a GENEALOGICAL 
ind HISTORICAL sketch of ihc family 
fmm carllEst tim«, shawLtig i[£ origitl and 
^ivth, its place amdiasihr gentry in Great 
Britain or on the Continent, iti p^rt in the 
founding and dn'ctopmcntof Amrrlra, and 
it; achievements in this enuntry. The deri- 
vation of the name it$r]f ii traced ^ family iralu and charactcr- 
istk$ arc brought oul ; iind gcncalogiu] data, arc xt forth. Each 
history is a separate and d iftlncC work pa instakiugly compiled 
from the most authentiE; hiurcct- tfouud £l$ it i$ in an attractive 
cover, the m auu Mrri pt may be fi ted a mong ypur fami] y records 
or other important documems. Jr ivill rerve as background 
m.ilcrial for your immediate family hiiiory irtd is i bans for 
the genealogy of ftiiurc gene rations. Tree, svith rich order, 
will aho be tent a copy of ''l"he Romance of Coats of Arms*^ 
— an iBuat rated booklet of apceial value to those interested 
In this fascinating subject. 

The following is our latest revised li.st. The Coupon, with 
$2.00 {no other charge), will bring you your maouscrLpt by 
return mail. Satisfaction ii assured by our uncondLiional 
pioney^back guaranty Any two manujcripu may he had for 
$J75; any (hrec for $^.00. Stnd /c-r yanri iodny MEDIA 
RE5E.AHcn BuREAt;, Dept 22U^ I NO F St, Washingiorii D C. 
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A HANDV TRICK 





7^|v^, WHV 

OONI vou 
TURN -yCXPR 
PIPE UPSIDE 





I Swell ' P.a. 
not omuv 
stays put- 
^ BUT IS so ' 
MILD ANO TWV 
-iVl PUT TO SW / 1 
iTT=— -|0 V/TTH « A. 

- V FOR ' 

- LiFEj. 



>lweLL,OLD 

^FACI 

HOW GOES rr^ 



l’op>T*|i;UL IL J. fLej'nuJUi* Tol>. L"0. 






50 pipefu[> af fm- 

jr4JiC tobacco m every 
2-oz, tjo o{ PriDcc Albert 



P,A. 1$ MIGHTY FRIENDLY SMOKJN^ MINI 

Yes, sir. Prince Albert is a real delight to steady 
pipe smokers. Being **crimp cut," you can count on 
P. A to pack easily* burn cool and sweet* and cake 
up nicely* And thanks to our special "no-bite"' proc* 
esa, Prince Albert dws noi bits the tongmf You're 
in good company when you smoke Prince Albert. 
It's the world's largest -selling smoking tobacco. 
And it's swell "makin's” too* 



PRINCE ALBERT MONEY-BACK GUARANTEE 

Smoke 20 fraftrant pipcluli. oC PKnce Albert* If you don*t 
find it the mellowesl;, ta&tie&t pipe tobacco you ever 
f mokedp return the pocket tin with the rest of the tobacco 
m it to ufl at any time within a month from thia date, and 
we will refund full purchase price, plus postadiC* 

R* J* Reynolds Tobacco Co,, Wtnston-Salem, N* C* 



'f n* j* fieynoias tooacco ^o.^ wmsu 

Prince Albert 
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Aik LINE system 
&ETWCEN GERMANY 
AND SOLTH AWErnCA 
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U.S.S^EUROPE2>«-AIR 
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Bv Julian Leggett 



pftoposeo ROUTES BETWS^i Jf 
us. AMO EUROPE, e a AM AN ft 
FLY1H5 BOATS HAVE T£ST£D (Imthukt 
AZORES -BE RMU DA ROUTE 



\ "ESTERDAY’S dream of daily 
air travel between the United 
States and Europe is moving rap- 
idly toward the point of reality. 
Within twelve months, aeronau- 
tical authorities agree, w'eekly 
service will be established and 
daily service is Just a step beyond. 

Feasibility of regular transat- 
lantic travel by air has been 
demonstrated by the flights of 
Germany’s giant dirigible, the 
'^Hindenburg/* Several hundred 
passengers and tons of mail have 
been transported in safety and so 
commonplace have the flights be- 
come that arrival of the big ship 
at either of its destinations, 
Frankfort or Lakehurst, N. J., 



Tap, ffying boat Oil COtapvtti Bottom, datfod Unot cAou? 
C/« Si--Europ* routoA. &otid lino whowt Germon fout« 
to SoirfA Amari^a 
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cess of the dirigible, 
from commercial 
standpoint, has been 
based on the novelty of 
the trip rather than on 
the amount of time 
saved» The **Hinden-» 
,burgV' speed is limited 
to between eighty and 
ninety miles per hour 
under favorable condi- 
tions, only half that 
which might be achieved 
by using flying boats. 

With the intention of 
instituting Rying-boat 
service as quickly as 
equipment can be pro- 
vided, companies in the 
United States, Ger- 
many, France, England 
and Holland are sur- 
veying routes alid train-' 
ing crews for transat- 
lantic duty. Pan Amer- 
ican Airu^ays System in 
this country is actively 
engaged in preliminary 
work, gathering yreather 




Top, ciottup ticfci? at ten -tan (tying boat boing prmpared for Iitunohing from eotoputt aboard 
’*mothmr mhip." Bottom, (tying boai (andt at tor AxortU-to-U„ S. flight 



creates little more excitement than the 
docking of an ocean hner at New York. 

But service faster than that afforded by 
the ^‘Hindenburg" or any other dirigible 
is regarded as necessary if air travel to 
Europe is to be a paying proposition. Sue* 



information, surveying air lanes and co* 
operating with air transportation compa- 
nies in Europe. 

While each company recognizes the ad- 
vantage of being the first to offer weekly 
or daily service, there is little competitive 



research work being done. 

All operate under an 
agreement calling for ex- 
change of information on 
routes and weather and 
all apparently realize the 
necessity for such service 
to be entirely safe and 
capable of operating on 
schedule. 

There will be two 
routes to Europe, one by 
the great circle course 
between Newfoundland 
and Ireland, the other by 
the Azores. The great 
circle route has the ad- 
vantage of being shorter, 
while the Azores lane of- 
fers safety from winter 
storms and provides a 
point at which the jour- 
ney may be interrupted 
for servicing the ships. 

Still a third route, by way of Greenland, 
Iceland and the Orkney islands, is avail- 
able, but the distance is greater and travel 
would be almost impossible in winter* 
The third route was surveyed by Col. 
Charles A. Lindbergh several years ago. 

Germany's Deutsche Lufthansa Airline 
recently made ^perimental tligtits over 
the Azores route, for the purpose of ob- 
taining weather data and of testing the 
practicability of launching huge Hying 
boats by catapult from “mother^’^ ships 
stationed at points on the route. Tw'o ten- 
ton planes equipped to land on the water 
were used in the tests, the "Zephyr" and 
the "Aeolus” Catapulted from the 
"Schwabdlffiind,” a ship equipped espe- 
cially for hurling the flying boats into the 
sir, tlie "Zephyr” flew directly from the 
Azores to the United States, a distance of 
2,390 miles in twenty -two hours and four- 
teen minutes. This was on average speed 
of 108 miles per hour. The “Aeolus” flew 
by way of Bermuda, where an overnight 
stop was made, and covered 2,833 miles in 
twenty-four hours and nineteen mimites, 
an average of 116 miles per hour. 

While no attempt was made to establish 
a speed record, these two flights demon- 
strated how much faster ser\nce can be 
offered by using flying boats. 

(ContJnuctl to ISZA) 
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School Held in Train Cars 



Converted for Class Work 




/ntuFior of rai/utoy €0ach com 

e4}uj|>mc/it roefro rrplacod rmgular hoTs m the ear 



When their school building was wrecked ■ 
by an earthquake, 1,000 high school pupils 
at Helena , Mont., began attending classes 

es loaned by two 
he coaches were 



in eighteenTa 
lines serving the city, 
set on a siding and boardwalks built to 
connect the cars and to provide a runw'ay 
from the ground to the platforms. In most 
of the coaches, the pupils occupy the reg- 
ular seals, but in some classes they use 
tables for handling scientific apparatus. 
The cars are heated by a central plant. 

Tfi s' ^ 



Alarm to Keep Motorist Awake 




Chin Drops 



Dozing at the 
W'heel is a com- 
mon cause of auto- 
mobile accidents. 
To eliminate that 
cause, an inventor 
has devised an 
alarm that rings 
sharply at the mo- 
tori fit’s first nod. 
It is a small metal 
gong that is hung 
from the shirt col- 



lar. A trigger at the top sets off the alarm 
when the dozing^ driver’s chin drops on it* 
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Stemming a Landslide by Freezing Its Toes 




Brint circutaitd through dtejr-drinftn pip** frttMt 
wait and chtcks landatid* of clay mnunitairn at brink 
at axcavaticn for cfdm. Btlaui, threading a pip* 



. Moving like an irresistible glacier, a 
mountain of clay crept down upon the ex- 
cavations for the ^rand Coulee dam in 
Washington, menacingThiKgxeat construc- 
tion project. Steam shovels made futile 
efTorls to clear the sliding clay as fast as 
it advanced* A concrete wall was thrown 
up hurriedly, but the slide topped it. Then 
the engineers hit upon the plan of freez- 
ing the toes of the landslide* In excavat- 
ing at the east end of the dam they had 
encountered a crevasse which had to be 
cleaned to the bottom to find a rock foun- 
dation for the dam. This left a hole 100 
feet deep and an acre in area at the lop, 
and above the hole a fan-shaped hill of 
clay, 200,000 cubic yards of it, which be- 
gan slipping into the crevasse with high 
water in the spring. To freeze the foot of 
the clay slide and turn it into a solid dam 
of frozen earth, more than three-inch 
pipes were driven about forty-seven feet 
deep ill a cluster just above the concrete 
wall, which was then under water. Spaced 
thirty inches apart, the pipes had nipples 




at the top and outlets on 
the sides near the top. 
Then pipes of one and 
one-half inch diameter 
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Crossing Uate Halts Auto 

or Truck Without Damage 







were inserted through 
the nipples and extended 
almost to the bottom 
the larger pipes^ which 
were connected in 
in groups of sixteen 
short hose links, and 
connected to a common 
feeder and common re- 
turn pipe* Finally brine ' 
from a refrigerating 
fifty feet up on a 
cliff was pumped into 
smaller pipes and allowed 
to rise through the 
pipes and spill into 
return channel 1 
freezing the earth more 
than forty feet deep, 
refrigerating plant com- 
prises two compressors of 






eighty-ton capacity. 



Btf tnrrk being halteit by CTOtMtng gait which 100 f*ct to 



j / /bripM Vehieleu to gradud ctap^ Notm fiarncaa gripping trant of tnich 
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^ Air Propeller Drives Speedboat 
with Motorcycle Engine 

With a motive plant borrowed from 
aeronautics and motorcycling, a tiny pow- 
er boat skims over the Mississippi at high 
It is powered by a motorcycle en^ 
high at the slernf driving a 
airplane propeller. The little craft is 
quite economical to operate. 



Designed as a means of preventing au- 
tomotive vehicles from crossing a 
intersection or a railroad right of way, 
automatic gate is being tested under all 
traffic conditions* The gate unit consists 
of a harness made of wire rope, the ends 
of which are attached to heavy springs 
operating in oil* As a speeding 
truck strikes the gate^ the wire rope 
springs gradually bring it to a halt, within 
the 100-foot extension limit provided, 
without damage. The wire rope is ar-^ 
ranged so that it exerts friction on each 
front tire, providing powerful braking ac- 
tion, A heavy steel frame anchored on 
each side of the road and located so that 
the vehicle must pass between the side 
supports resists the pull of the largest 
truck. A warning signal lowers when a 
train operates a button contact a mile from 
the crossing or when the traffic lights 
change at an intersection, A few seconds 
later the gate lowers across the road* A 
three-horsepower motor and reduction 
gearing are employed to raise the gate. 



Diminutive totedboat driven by an airplane pro^ 
peiitr with a mPtOfCyclm engine tar power 



Cln all the seas there are estimated to be 



329 million cubic miles of water. , 
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nstant Speed Propeller Protects Engine 




c&urfiOL 



fir fwm* iTj 
f KWIV 



UffDERSPEED — Mi^h PrMiur* OU Erit^rt 
F»|m|I;v T^lnic Te Pkii‘Mm Pitch 



DVCJlSPtniO — Oil Drfeliu tram Plro^lUif’ 
Ts Incvus* Pitch 



Pn 3 ct Pi-CPbUbt Lira 

T« MiiLii lain Pl1«h 



TdjVj iUtttiratin^ oi7 ronirof dI propmltmr af 
otimTf. nn^ffr ajuf on tpa^d. L*Ht cufoway 
mocAanyvm confrnJlrng' prop*t- 
l*f*a tprmd rrgariiivt* of onfrno rmt/t^utions 



trol w&ich regulates the oil pres- 
sure in the propeller operating cyl- 
Ltider, Jl simple gear pump boosts 
the engine oil pressure to 180 to 
200 pounds per square inch where 
it is nraintained by a relief valve. 
Although considerably less pres- 
sure is normally required to shift 
pitchf this high value Is desirable 
to give responsive pitch changitw 
action when needed. 



j Expansion Control in Piston 
'k' Increases EflEciency 

Thermostatic control of expansion is^ 
built into the new Bohn aluminum aUo^ 
piston which is standard equipment orT 
several 1937 automobiles* The piston is 

the difference? 



Protection of the airplane engine is af- 
forded by the Haja iUop J^onstant speed 
propeller which is controlled by oil pres- 
sure. The primary function of such a pro-/ 
peller is to permit the engine to run at 
the desired number of revolutions per 
minute, regardless of altitude or forward 
speed of the plane. It acts as a governor, 
holding the revolutions per minute con- 
stant no matter whether climbing, diving 
or flying level. From another standpoint, 
it acts as a controllable load, permitting 
the engine to develop as much of its full 
rated power as the pilot wishes* This is 
accomplished by automatic change of pro- 
peller pitch. In the Hamilton, the pitch is 
shifted by oil pressure. Counterweights 
acted on by centrifugal force provide the 
operating force to move the blades toward 
high pitch and the oil pressure works in 
the opposite direction against the coun- 
terweights, setting the pitch to any inter- 



desigued to compensate fi 



E>ieid of tmw p/ciflft, whcwtng buitt-m 
stripM which help eotittct CKponaiCft 



mediate between full low and full high. 
Pitch is automatically selected by a sepa- 
rate unit called the constant speed con- 



in the rates of heat expansion of the cast- 
iron cylinder and the aluminum piston. It 
has steel inserts or plates shaped like 
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Sa 
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^ invar struts used in an piston, 

i These inserts arc formed from low -carbon 
^ steel and set into the mold so their ends 
* are anchored in the aluminum of the pis- 
ton skirt. The strips are paralleled by alu- 
minum over their entire length and these 
tjf parallel members of steel and aluminum 
t form a thermostatic element. Since the 
aluminum, when heated^ expands more 
^than steel, the element will assume a 
, curved form. Thus* in manufacture the 
^ . piston skirt at room temperature is ground 
V j3val. As the piston heats up, the thermo- 
' static unit causes skirt to approach 
cylindrical shape without" pressure from 
« cylinder, thus maintaining a close 
^- working clearance without undue friction. 
■*rte degree of the working fit can be va- 
to suit conditions by properly propor- 
^■tioning the thermostatic elements. Thus 
' the piston can be adapted exactly to the 
characteristics of any engine, increasing 
efficiency. The piston is designed to re- 
duce skirt friction and to prevent skirt 
’ Collapse and contraction, the cause of pis- 
ton slap during cold starts. 



ink Car Heated Faster 
with Portable Trap 



: Fisherman Uses Water Bike 

for Deep-Sea Angling 

' Consisting of a bicycle mounted on pon 
toons, an odd-looking craft is being use^ 
for deep-sea fishing by Barney Fry, Cali 



PnTtahUt trap with mhhBr Aafe ^piw*dM 

up of farti^ car withoaf rcQU/rinf 

By means of a portable trap dp'vf^d by 
an oil company engmeeTjJh&^'time required 
to neata tank car has 
been cut from five and 
one-half to three and 
. , - one-half hours, a saving 

* 'of thirty-six per cent. 

Bothered by the ineffi- 
ciency of manually oper- 

i— ^ - ated valves on the heat- 

" ■' ing system, the engineer 

rigged up a trap on a tri- 
pod frame with rubber 
Ijc hose connections. The 

trap requires no atten- 
j tion, whereas several ad- 

justments had to be made 
before a car was heated 
in the old way. Now the 
pressure in the boiler 
holds steady and consid- 
erable fuel is saved. 



^fomia sportsman. The water cycle is pro 
fpeiled by a paddle wheel. Its speed h 
• rough water is about ten miles 4>er 



Sporttmon sp^eialty Watir bikr landi d fifh whilt OfifUrig iri 

deep umfer. Note how prdais driite peddle wheet 
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1 of the Fittu^ 
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' ^ Patchwork Quift Camouflage ■ 
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Hides Field Gun from Planes 



yard at 100 per cent 
ciency, and at curren 
gasoline consump 
rates motor vehicles 
this country would re- 
quire all the solar power 
a v^a liable in 100 square 
miles of desert, Dn Pettit 
said the world should 
coal and save its oU^ 
the fuel problem must be 
solv^ y^thin fifty 



Tomatoes Graded 



AutomaticaUy 
by Machine 



German urtillmry finit iJi practicm martvuii>mrt im /rpm'vieie cf 

ch 4 <rvotfCn an 4 t*fnl»*nc pfan** canopy of camou/fag* * 



Camouflage resembling a broad patch- 
w^ork quilt supported by umbrella -type 
standards hid Ge rman, field arJillg rv dur- 
ing the recent'SFmyTna^ Only the 

muzzle of the gun was exposed, its car- 
riage and crew being effectively concealed 
from the **enemy" in observation planes 
high above. * 



Alcohol from Crops of Tropics 
May Bel 



Seven different sizes 
tomatoes are selected 
an automatic grader used 
in England. The fruit 
carried along on sp 
rollers until it reaches 
groove large enough 
it to drop into a 
padded chute. From 
point the tomatoes 
delivered into boxes for marketing, 
larger tomatoes go into the box most 
tant from the starting point. Each 
for delivering the fruit into the boxes au- 
^lomatically tips back when the box is re- 
moved and the tomatoes collect until an- 
other box is put in place. The grader 
operated by a smqll electric or 
motor, handleS'half a ton of tomatoes 
hour;, udth one row of fruit moving, A 

firtll 



If dwindling ( 

stitution of alcohol for gasoline, 
may turn to the tropics for this fuel. Dr, 
K disnn Wilson observatory 

estimates that iVwouM lalft! U lialf illJliroi* 
square miles, Nearly the entire annual 
grain crop of ^is country, to supply alco- 
hol to replace/the gasoline now being i 
sumed. He sliggested that fertile tropical 
lands may oecome increasingly important 
in the worlfl^s future development as pro- 
^ducers of /sugaT-bearing plants, Utiliza- 
vO tion of spn power would not solve fuel 
^^^Toblem^ he said, since solar radiation 
yields only one horsepower per square 



Tomato gradtr tn o/Krotion, This type tiandtea 

pounds of (omatMf p«ir Aour ^ ^ 







Interior cf » coach, choiring th« compact arrangemaat 

of the many convaniancas and luxuriai. 
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Collapsible d inin^ t«bt» In frailer codch. Note telephone tet et nght which con- 

necti through plugi to driving compertment of tow cer. 



By H, W. MAGEE 
PART I 

I — [HE canvas-topped prairie sehotra- 
er^ the orif^inal borne on wheels, 
A crawled across a continent and 

transformed it into a nation. 

This alow, cJumay conveyance carried the 
pioneers and their mcaprer belongings 
across the plains and poshed our fron- 
tiers westward to the Pacilic, 

Today America is returning to the 
covered- wagon era, and the modern cov- 
ered wagon again is extending oiir indi- 
vidual Ixmndaries by releasing us from 
permanent abodes and providing a mode 
of travel so comfortable and inexpensive 
that we are likely some day to become a 
nation of nomads. 

Today's prairie schooner Is a stream- 
lined, luxun^ -crammed 'U^ottage" on 
rubber-tired wheels. It is hitched to a 



100- horsepower car instead of to a team 
of oxen. Thousands of families are tow- 
ing these rolling homes behind their cars 
today, living in them as they travel. They 
stop where fancy dictates, and wherever 
they stop, home is waiting just behind the 
rear bumper. When they tire of sitting 
still, they move — and take their home 
along. 

Trailers have given travel a new mean- 
ing and a new value. Many have found, 
to their astonishment, that it is actually 
cheaper to travel and take their home 
along than to stay at home. Vacationists 
have discovered that the mobile home en- 
ables them to “camp out” in comfort 
and iuxuIy^ And industry is learning 
that the trailer showToom boosts sales by 
bringing the goods to the buyer instead 
of only a catalog or a picture of the 
product. 

As a result, the country is clamoring 




T RaILER hom« which folds up 
Into d imAll wagon boi for eaSiy 
traniportation. Below^ Imur^aui 
trdHor coach whoso interior ii 

arranged liko that oF « 
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Cozy nook in a oomfortab^o traHlor homo. Moit mod*rn tra'tlsn ara •quippod with folding 
furnitura which It out of tho way wh«n not in uto. 



for trailers and the trailer business is one 
of the fastest prrowiiifj industries. It is 
estimated there are aboiit 400 companies 
and individuals turning out trailers of 
almost every conceivable size, design and 
shape. Some of them are making only a 
few units per mouth, others are turning 
out several thousand a year, and nearly 
all are literally swamped with orders* 
Some boast five times as many orders as 
can be filled and are doubling and trip- 
ling their factory space in an attempt to 
catch up with the demand. 

Most of this demand has been created 
in the last five or six years, much of it in 
the last two years. It has been due 
mostly to the overnight development of 
the trailer from a box on wheels into a 
land yacht as carefully designed and en- 
gineered as your automobile. The mod- 
ern trailer coach bears no more resem- 
blance to the early homemade trailer box 



than do modern ears to those of twenty- 
five years ago. 

No one knows who built the first 
trailer, but it was probably a chap who 
tired of strapping suit cases and miscel- 
laneous baggage to running boards and 
roof Tvhen he took the family camping. 
So he attached a box to an axle and a 
pair of wheels and thought he had the 
problem solved until the poorly balaneetl 
improperly mounted and crudely hitched 
trailer began bouncing, swa^ving and 
weaving behind him, making vicious side 
lunges at every passing motorist. 

Automobiles improved with the years, 
but no one did much about the lowly 
trailer. It was a sort of poor relation, 
towed along if it eouldn^t be left behind, 
a noisy, unsightly and usually unruly ap- 
pendage of the baggage-laden tourist or 
camper. Today factory-built trailer is 
as well built as your car. Inside it may 
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d %s^ ^ ^4 

Trailer own^Fs park in comf&r+abli 
umps •qukpp*<i with mrmtfi^ water 
and electrif^al outfeti, Ab^va ii a 
typical camp scene. Rl^ht. the *'llv- 
ing reom“ ef « falling home. 
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be as many mxunea and convenjences as 
your purse can afford. 

The trailer industry is a youn^ one 
and you are not limited to uiany stand- 
ardized designs, shapes, colors or sizes. 
If youVe thinking^ as thousfitids are, of 
buying a trailer and seeing the world, 
your choice need only depend on the size 
of y our bank roll and y 0 u r f a m i ly . There 
are utility trailers consisting of bullet- 
shaped overgrown trunks riding on one 
wheel, telescoping trail<^ which expand 



to several times their road size, trailers 
which are converted into tents, trailers 
with shower baths, trailers with hath 
tubs, trailers with air conditioning sys- 
tems, trailers with interiors modeled 
after the cabin lines of power yachts and 
trailers with floors which lower to in- 
crease the head room. Xo one has built 
a trailer with a basement yet, but two- 
story trailers like double-deck buses may 
be just around the corner. 



Jicf^ wnicn expann 



Costs range all^ the way fyom $3[>0 or 

5D5-<T 



ill the way from $atK) or 



Land yseht wltli "fwrt* 

liol«“ windows which pto- 
vid»i « hom* wh*r»v«r th« 
tow ur ftopfc. L»ft, liuurrout 
intarisr of m lT«llflr coi+ing 
thoiriiiinci ^olUn. ^ 
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ifCioO for Q simple but sub^jtamLul homo on wIiooIk to iiii miii‘h 
an you wuul to pj^y— $15,001) to $18,UUU for noiin.^ of tbt: Uo 
luxe jobs offering in form most of the luxuries, 

comforts and ai^pointmeiits of the finest home. Standardi- 
zation, mass production and in-line assembly probably will 
reduce costa as soon as the industry becomes more stabilized. 

Weights range from around 1,000 pounds to more than 
4dX)0 for the big ones, and lengths run all the way from 
twelve to more than thirty feet, with an average of eighteen 
or twenty feet. A good car can tow one of these large trail- 
ers at speeds up to sixty miles per hour* Of course, the 
higher the speeil, the higher the fuel bill, although towing 
H trailer adds surprisingly little to fuel consumption, con- 
sidering the size and weight of the vehicle yon are pulling. 

The drag of the air behind your car costa you gasoline and 



Pbola nnirtecj AutornDbllF <Thib 
of Sou them C^llfiBitU 

Galley cl frK>d«m tratUr, 

tkowing g:dtolm«[ «tav«, ica 
box and food compart- 
manis. M ot« th* ol actric 

fan «nd ligkti. 





Solid comfort on 4h* "front 
porch" of ■ tfoilor homo. Thou- 
undt of fomifiot oro making 
thoir hcmot in troMon th« y«er 
round- 



a properly (teifriied, ^itroumltneti trailer coiinteraets 
this partial vaeiuim 1o some extent. Some owners tip- 
lire ti trailer adds ten per cent to tlic fne! bill^ others 
estiniale a car towiiip a trailer travels one or two miles 
less per pal loo of pasoHiie and still others fipurc one 
gallon of fuel will carry a trailer IflO miles- Of conrsCj 
much depends on the weisrht, ilcsiini ami size of the 
trailer. 

iiipli wind naturally increases the fuel coiisTimed, 
and of course a trailer euts tlowii the pick-up of your 
car a1 the red liplit ami youUl need to exert more jires- 
sure in brakint; unless your tWiilcr is etjuipped with 
iudiviilual brakes- Some of the more expensive ones 
have Iheir own brakes whieb are hooked up electrically 
or hydraulically with the car’s braking ayatem, bnt the 
more economical units are without separate brakes. 

Most trailers have one thinp in conunon. Space is at 
a premium so everything is designed to fold up, eol- 
(Cantiniied to page 132A) 
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Giant Boulder Dam Starts Generating Power 









Jiemarfmbt^ v/«iv o/ Bonfdtr £>om flfl day th^sf t^nrrution oi pcu-’er Thit is Aou? ffwnt 

appsarfd ftom tfts air u/hsn oultst eafe« bivrtf apsned. fh'itte autcmobiUs dit tap ot dam 



When twelve outlet valves were opened 
at gigantic Boulder Dam recently, tlie 
Colorado river was put to w-ork generat- 
ing electrical energy for millions of peo- 
ple, That marked completion of the $168^- 



^JU/ 3 
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000,000 dam which holds back the river 
until the water is required to run the big ^ ^ 
generators in the powerhouses. Electricity ^ 
will be conducted from the powerhouses * ^ 
to several western states. 

V 



Bicycle Rider* Hauls a Trailer for Deliveries or Touring 



" Touring with a trailer ig not confined to 
‘motorists. A Californian built a bicycle 
Trailer from a pair of bicycle wheels, old 
lumber and strap iron. It can be hooked 
to any bicycle and used for a camping 
trip or for delivery of parcels in the dty. 
The trailer floor is three by six feet, large 
enough for a bed. and is sturdy enough to 
carry 500 or GOO pounds. 



^T^^Production of salt from sea brine is ex- 






AUfiaugh ttg/it in uvightt this tfailsr is targm enaagh 
itf make up m a bed elt a camping (rip 
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Tracer Bullets Riddle Target in Night Firing 





Each mtrrab at light pictured here marhr path of a fmevr bullmt fired at targmlw by eoamt guardBmmn. 
If atm targm number at *'hitm’^ on target mecond from tmitf evidence of remaritablm accuracy 



When coast guardsmen were practicing 
night shooting recently, a photographer 
snapped a rare picture of tracer bullets 



riddli 

0 



the targets. The tracer bullets 



marked the course of the shots^ showing 
the accuracy of the marksmen. The effect 
of hundreds of them flying about the tar- 
gets resulted in an unusual photograph. 



T 

inety'Ton Load Wrecks Old Bridge in Building Tests 




In experiments to de- 
termine the strength of 
bridges and requirements 
for rebuilding old struc- 
tures, English experts 
subjected Sk 140-1 5 ; eJr old 
bridge to a load of more 
than ninety tons before it 
crashed. Throughout this 
test readings were taken 
of the deformation and 
.the internal strains placed 
on ih^arch by the load, 

f 1 — — ^ 

orous Metal 
Is Used for . ^ 
Lampwick 

Metal which can he w 
used for wicks in kero- * 
sene lamps or stoves is _ 
being investigated by sci- 7 
enlists. It IS prepared by ^ . 
reducing copper or iron ^ 
to a powder and then ^ 



compressing it with a 

DJif bridge al mvmruf rf warn mubjectmd to toad ot ionf. ^ fLmt- 

crockx in the arch. Shatlty after picture tva< ft CToehid several h 








PortahTe 



ilo Easy to Make 
with Paper and Snow Fence 



sand pounds p£^r square 
inch. A brief heat treat- 
ment completes the proc* 
ess, the finished product 
resembling other metal 
but being lighter in 
weigh). A drop of ink 
placed on the metal runs 
into microscopic cracks 
between the powder 
grains, in the manner of 
a blotter* A piece of the 
metal set in kerosene is 
porous enough for the 
liquid to work its way to 
the top and it can be ig- 
nited like any oth^^ wick* 



Amphibian Trailer 
Constructed in 
Model Form 

Constructed in minia- 
ture form for test pur- 
poses, an amphibian 
trailer is the latest sug- 
gestion for the tourist. 
The Irailer would be used 
in the usual manner on 
land, hut on the water it 
would become a house- 
boat, floating on its wa- 
lertiKht pontoon base* An 
outboard motor would 
propel the traj^r. | 
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Designed for quick assembly by the 
farmer, a portable silo can be constructed 
of four-foot snow fencing and lined with a 
new type of craft paper* The farmer laps 
the slats wood to wood and the lining, pa- 
per to paper, to make an airtight and wa- 
terproof enclosure when expanded from 
within by the weight of the contents* The 
Lop of the filled sOo is covered wdth about 
fourteen inches of packed straw soaked 
with water and seeded with oats* The heat 
produced by the fermenting silage soon 
sprouts the oats and thus provides pro- 
tection against the air. After the silage is 
used the fencing may be rolled up and 
stored until next season when it can be 
used with a new lining. The specially treat- 
ed paper is fully resistant against fungus 
^ow^s and bacteriaexislLng silage* 
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The CATERPILLARS 







''pHE big B-12 army bomber had no ob- 
^ servation window. As it droned over 
Mather Field, Calif., to drop a few prac- 
tice bombs^ Flying Cadet J. A. PhUlpot, 
wnth a scoreboard in one hand and a mi- 
crophone Ln the other, leaned out through 
the bomb bay to make his observations. 

Released from its rack, a bomb sped 
earthward. E!agerlyj^|yin]| Cadet Phillpot 
leaned over tb watcmit. As^ fte did so, the 
B-12 banked and he wa^ pitched out* For 
about 100 feet he tumbled head over heels, 
a grotesque object in the cloudless sky. 
Then a stream of white silk left his Vhute 
pack, mushroomed above him and with a 
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snap checked his headlong rush* Slowly 
and sheepishly, Cadet Phillpot floated 
to earth. He had become a Caterpillar, 
There have been 805 names registered 
on the roUs of the Caterpillai' Club since 
the first involuntary member, Lieut* H, R, 
Harris, after losing one of his wings, 
stepped out of his airplane over McCook 
Field in October, 1922, and came safely to 



earth in a grape arbor* Of the 805 
flyers who have been forced to jump 
from their planes, a few have bailed 
out two, three and four times, thus 
increasing to 843 the total number 
of emergency parachute jumps made 
B by members of the club* 

Among these are CoL Charles 
Dndbergh, member No, 4, who was 
forced to jump four times* His first 
jump was made on March 5, 1925, when 
he was a cadet in the Army Air Corps 
Flying School at Kelly Field. Less than 
three months later, as a full-fledged lieu- 
tenant, on June 2, he made his second 
leap. He jumped the third time on Sept. 
16, 1926, while flying the airmail over Ot- 
tawa, 111. Two months after that he leaped 
again over Co veil, HI* 
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The Caterpillar Club is one of the most 
exclusive organizations in the world It 
gets its name from the silken ^chute on 
which its members stake their lives. A 
flyer does not seek membership in the 
club. His initiation generally comes as a 
complete surprise to him when^ face to 
face with some aerial accident or mishaps 
he is forced to jump. The dub has but 



one rule and that was evolved at 
Kelly Field some years ago* A 
newly Initiated member must 
hold onto his parachute rip cord 
after he has made his jump. If he 
fails to do so, he must stand treat 
for all Ms comrades* 

While the parachute, in various 
forms, was in use for nearly 150 
years before the aii^iane was in- 
vented, until 1910 it was employed 
principally by exhibition jumpers 
who leaped from balloon^n Dur- 
ing this period it was not a true, 
self-contained aerial life pre.serv* 
er, but was attached to the bal- 
loon or plane from which the 
jumper leaped, cutting the at- 
tached cord as he did so* 

During the world war, science 
began to pay attention to the par- 
achute as a means of saving the 
lives of pilots. In July, 1919, two balloon-* 
ists, Henry Wacker and John Boettner, 
took to 'chutes when the Goodyear blimp, 
**Wingfoot Express,” caught fire above 
Chicago. Although Wacker and Boettner 
landed safely, the Caterpillar Club itself 
did not come into existence until 1922 
when Lieut Harris made his successful' 
leap from a heavier than air machine* 
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Since that time, with 
the development of the 
modern ’chule^ thousands 
of jumps have been made 
in safety from altitudes 
as high as 2B,500 feet, 
made by Capt. A. W. , 
Slevensp aerial 
tographer, and from as 
low as 100 feet, made by 
Floyd Smith in a “puli- 
ofl^' jump from the wing 
of a navy seaplane at 
Anacostia. 

It is one thing to make 
a practice or exhibition 
free jump or pull^off 
jump when weather con- 
ditions arc right and the 
pilot aids fay controlling 
the airplane. It is some- 
thing entirely different to 
make a leap for life from 
a crazily spinning plane, 
one that has lost its wings 
or one whose engine has 
been torn from its fuse- 
lage. Yet these are the 
conditions faced by the 
members of the Cater- 
pillar Club. How does it 
feel to become a Cater- 
pillar, to bail out of a 
plane doomed to crash in 
the next few seconds, 

(CantLbUed to pa^e 
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Oldest Radio Station Celebrates 
Its Sixteenth Anniversary 



ufttr rt fA? first pj-flarafn 



Only sixteen years ago the first regular 
entertainment program by wireless was 
broadcasts Program broadcasting origi- 
nated with Station WWJ of the Detroit 
News in 1920, and at a sixteenth anni- 
versary program in August one of the 
speakers was Dr. Lee De Forest, pioneer 
inventor of the industry^ who talked over 
the original transmitting equipment he 
had devised. 



Enzyme's Secret Is Revealed 
T \ 1 Spectroscope 

Detection of the mysterious enzyme at 
work is the latest accomplishment of sci- 
encci achieved by using the spectroscope, 
An enzyme is one of several complex 
substances such as pepsin, capable of 
transforming by catalytic action some oth- 
er compound. It is important to man be- 
cause it causes organs of the body to 
function and because it is essential in bak- 
ing breads making cheese, curing meats 
and brewing beer. At death, the body is 
converted into “dust,” or rather into the 
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separate chemical elements from which 
the body is composed, by enzymic action. 
Dr. Kurt Stern, visiting lecturer at Yale 
Univers ity, detected the reaction of the 
enzyme ^trtbe spectroscope. He mixed 
an enzyme called catalase, which is iden- 
tical with the color pigment, hemin, found 
in blood hemoglobin, with a derivative of 
hydrogen peroxide. Under the spectro- 
scope the spectrum of the enzyme disap- 
peared and a new spectrum from the 
chemical combination resulted. Then when 
the destmetion of the peroxide was com- 
the characteristic spectrum of the 
reappeared. Thus, the entire cycle 
of enzymatic process was revealed. 



iirder Tested for Strain 
under 3^000 Tons Pressure 



Just how much strain a steel girder can 
endure is measured by a testing machine 
at the Bureau of Standards which applies 
a maxjrftUTn“I^t!bt»ui'c *f G, 000, 000 pounds, 
either in expansion or contraction. The 
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Writ ing J*fk^ ctining 
atofM of apango rubber, 
radio ood indirect lighting 



Hiagromc of air-conditioning rystem chouii hout 
ptfi^engerm (j« juppfi«d with cletin^ fresh atr 
aatorrwticoSiy. The system permits aso of seated 
v-VcrKtie safety i^'i'jtdotL'fi' fo visian 
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coach built by tbi Whito 
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aUr'BT tii:eltfc--cytfnder ‘^panCtihe^* cn . 
CJJie tvbich iM mounted under the ftaor 
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Snip That Never Put to Sea 
Is’ Dismahil'ed by W recUers 



-^/ / 

two mo dels td fit both 
French, and double -hung 
■w'ir^ipws. IP desired^, the 
lock can Ihe installed so 
that the wLndoiv may be 
locked partly open for 
ventilation. Installation is 
simple, requiring no spe- 
cial tools. 
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earing Aids Given 
Volume Control by 
Vacuum Tube 






l^ooJnng //iic a ^rote 



a promJ liner la ^Mrin^ redacEiJ to it fiittutr «iitD eertfife at s^a 



Once the pride of France, **UAtl an- 
lia ue." the liner that ne ver put out to sea» 
"IT^ a skeleton m a Glasgow shipyard 
\^hile wreckers pick at her bones. Fire 
‘ gutted the giant ship during a trial run 
and ended its career before it was begun. 
After many months the charred and twist- 
ed hull was towed to the Scottish port to 
be wrecked for salvage, and now, almost 
denuded of plates and cut away nearly to 
the water line, the ship resembles some 
fioatmg monster. 



Deaf persons who use 
hearing aids can dispense 
with batteries by plug- 
ging their instruments 
into a vaciium-lube am* 
plifier recently devel- 
oped. It is adapted for 
use with almost any 
hearing aid which does 
not have its own ampU* 
fier attached permanent- 
ly. The amplifier has an 
eight-foot cord which plugs into any alter- 
nating-current outlet and operates seven 
hours for about one cent. A volume- con- 
trol button provides a wdde range of vol- 
ume for distant or near-by sounds and 
holds its level steadily. 
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[ey ^Operated Window Lock 
Guards Against Burglar 



Increased pro- 
tection against 
burglars and other 
intruders is pro- 
vided by a wnndow 
lock which is op- 
erated by key. A 
combination bolt 
lock and latch, the 
lock is closed by 



screw thread which makes it almost im- 
to pry or jimmy open when the 
is removed. The fastener is made 
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Vignetter Blocks 



af htach fib*r board,. 
h€tow, hoM twmnty-nin* mova- 
6J« wingM wbreh cik/1 b« mona W- 
vatad into irragalar mhap^t fw 
bloching out bacbg roand fu 
printing or onlarging photo^ 
graphw. Right, portrait printed 
with €tnd HiifAoDf vignotior 



Looking into an* and of portcbU madei af highway, 
ffat* rnyttom of illuffUJtatlOJi 

ineffective. The model was displayed and 
demonstrated recently during a conven- 
tion o£ the niuminating Engineering soci- 
ety in Buffalo, N. Y. 



Blocking out the background of pho- 
tographs in any shape — oval, round, or 
irregular — is made simple with a vignetter 
now available. Made of black fiber, it has 
twenty-nine movable wings which can be 
manipulated into almost any position de- 
sired. In printing portraits as well as 
^ other photographs it is thus unnecessary 
gfxto cut a special vignette to ht the shape of 
particular picture. The movable wings 
merely maneuvered to the proper out- 
ine and the vignette laid in position un- 
der the enlarger or printer. 






C (Colored fabrics of asbestos are used in 
E nglanr[ fnr the manufacture of fireproof 
rugs, kitchen aprons, table covers and 
curtains. 



Used by Gei^ral Electric engineers 
illustrate the safety piinciples invotfUf!}' 
the illumination of roads, a portable mod- 
el highway has tiny automobiles, pedes- 
trians and lights. The miniature equip- 
ment demonstrates how a well -designed 
lighting system reveals pedestrians clearly 
by silhouette under conditions in which 
automobile headlamps are dangerously 
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it fast and took her safely in tow. 
It was luck that sent that tug 
across the path of that tramp. In- 
stead of returning from Great Egg 
Harbor empty^handedt it had 
picked up a tow that would net 
the company a neat profit* 

Surprises are part of the adven- 
ture on a tug that works around 
the world^s busiest harbor. Some 
lugs operate on a twenty-four- 
hour schedule. The crew stands 
six -hour watches. The volume of 
shipping has increased greatly of 
late^ and the demand for tugs is 
in proportion. 

About 350 tugs are necessary to 
fill the demand for heavy labor 
around New York harbor. Ship- 
ping is never at a standstill. Car- 
goes must be kept moving to keep 
down expenses. And the tugboat 
company that succeeds in doing 
this is the one that gives the best 



'^HE lug was in luck. It was beating up 
^ the Jersey coasl at daybreak when it 
was hailed off the starboard bow. The 
skipper gave two gongs to the engineer, 
and spun the wheel. The call came from 
the bridge of a single -screw tramp with 
red rust crumbling off her hull, and her 
home port was Liverpool, 

"Will you stand by for a line?” mega- 
phoned the tramp*s captain. "We've dam- 
aged our propeller/’ 

"Where to?” 

"Erie Basin.” 

“O.K. Hitch her on.” 

The tug passed under her bow as the 
mate caught her heaving line. After the 
line came a three-inch hawser. They made 
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service* Perfect service in rain, fog, 
and snow, in ice-bound harbors 
and on stormy nights is a require- 
ment* The tugboat skippers can go 
where no other seagoing craft 
would dare* In the dead of night 
you will see them creeping through 
shallow and narrow channels, in- 
lets and rivers* The New York 
harbor shoreline stretches for hun- 
dreds of miles, but the tugboat 
skippers know every part of It* 

Up in the pilot house you get a 
clear view on all sides, but the 
skipper keeps his eye peeled for all 
possible comers. Dozens of ferry 
boatSj scowSt tramps, barges, light- 
ers and pleasure craft continually 
cross his path* The best testimony 
of his skill is the fact that a harbor 
collision involving a tugboat is 
rare. Tlvc Moran Towing company, 
operating a fleet of twenty-five 
tugs, has a ten-year record with- 
out a serious collLsion* 

On a day tug which runs only 
ten hours a day, there is a crew of 
seven, consisting of a captain, mate 
and engineer — all licensed; two 



Giant liners lihe the *' Normandie," aboEfe^ and the ^'Qumen 
Afary/^ bmlouf, tax the ahiti oi the (ciff 








supervising the docking. 
The ship operators have 
their favorites? they se- 
lect certain men for the 
delicate operation of 
docking* and they em- 
ploy them steadily on bH 
their ships. A few tug- 
boat captains make good 
money by bringing in the 
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firemen, a cook and deckhand. To become 
a tugboat captain you must serve a three* 
year apprenticeship as a deckhand. Then 
you take an examination for a pilot's li- 
cense* which enables you to pilot the boat 
in the captain's absence. 

The most skilled and, consequently, the 
most highly paid performance of a tug- 
boat captain comes in connection with the 
docking of passenger vessels. It is not 
generally known, but a tugboat captain 
almost invariably stands on the ship’s 
bridge and directs the docking of an ocean 
liner. The Sandy Hook pilot is in virtual 
command of the bridge from the lime the 
vessel leaves quarantine until she ap- 
proaches her pier. The actual 
docking is in charge of a seasoned 
tugboat skipper, who has the 
knack of squeezing an oversize 
greyhound into a tight berth, Ai- 
though the tugboat skipper and 
the Sandy Hook pilot are in com- 
mand at the times noted, they are 
always subject to the ship cap- 
tain's orders. There is another 
point not generally knowm. ’When 
a tugboat skipper steps on a ship's 
bridge, he temporarily leaves the 
employ of the tugboat company 
and for the duration of the dock- 
ing he Is in the employ o! the ship 
company. 

There is live competition among 
tugboat skippers lor the honor 



and extra money that go with 
standing on a ship’s bridge and 
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Tugt patting ^'Wflrmnnd'i*'*" Mt^rn, engine roqin of 
tug and tugboat ditpatcher watching crew at work 



The new big ones present great prob- 
lems in docking. You never realise what 
colossal tonnage the “Normandie” and 
“Queen Mary" have until you stand in the 
pilot house of a tug and feel the shock of 
a mild collision travel through it, Suppose 
you ram the bow of the "Queen Mary" at 
about three knots, under the power of a 
500- horsepower engine. Of course, you 
strike with your fender of matted rope, 
but this blow has about as much effect on 
that giant hulk as a grasshopper would 
have in colliding with an automobile^ 

In a strong tide and wind, a dozen tugs' 
come to the aid of a 1,000-foot greyhound 
Six gather around the bow and six around , 
the stem. The vessel assists with all her 
propellers as one tugboat captain stands 
on the ship^s bridge and directs the deli- 
cate maneuver of turning in the tide. 

When a four-inch hawser comes sailing 
down from the skyscraper heights of the 
“Queen Mary^s" bow, you had better watch 

{CoDtillUCicI to pa^B 140A> 



“big ones," They receive 
from $10 to $25 extra for 
an operation that rarely 
lasts more than an hour. 

When a tugboat skip- 
per goes aboard a big 
passenger vessel he 
spruces up a bit* fie pulls 
down his shirt sleeves, 
puts on his coat, coUar^ 
and tie and dons a natty 
tweed cap. He resembles 
one of those clear-headed 
Sandy Hook pilots. For 
thirty minutes or more 
he is the master of a giant 
sea-going vessel, and if 
you don't think that is an 
honor, just listen to the 
old seadogs around the 
harbor. When you can 
dock a vessel like the 
“Normandie," the “Queen 
Mary," or the “Rex," ev- 
erybody salutes you with 
a pleasant “good morn-_ 
ing" from the captain to' 
the mess boy. 
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Helium Once Worth $5,000 millions of dollars. The cotton crop taken 



Costs under Two Cents 



from 100,000 acres goes into the factory to 
^ produce a substitute for lea then The yield 
^ of cotton linters from two million acres 
^ issues from the factories in the form of 
loilet ware, fountain pens, motion-picture 
him. smokeless powder, rayon, safety glass 
find shoe heels, , The yield from one and 
^ one-half million acres of com land is used 
3 for making solvents for paints, varnishes 
and lacquers. In all this the chemist plays 
important part. Less than fifty years 
ago cotton seeds w^ere a nuisance, but to- 
day they form the basis for an industry 
worth nearly a quarter of a billion dollars. 
A half century ago coal tar, the sticky 
substance left after the manufacture of 
coal gas, could not be disposed of by the 
gas maker, except when small boys burned 
it in Fourth of July barrels. Today the 
deri\'atlves of coal tar find useful applica- 
tion in an industry whose value is amaz- 
ingly high. High explosives, aspirin, car- 
bolic acid, perfumes and dyes are just a 
few of the things in the manufacture of 
which it is Used, 

rp/o'b 6 

Violin Fashioned of Glass 
Has Clear Tones 
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Twenty years ago it would have cost 
you $5,000 to buy enough helium gas to 
inEate a small balloon about two and one- 
half feet in diameter. Today the same 
amount of gas can be had for one and 
one-half cents. The drastic reduction 
the price of helium since 19I6 is due to 
the discovery by th e_ U, S. Bu reau, ot 
Mines of a method of recovering helium 
from natural gas instead of from the air. 



Nut only are its musical notes “crystal 
clear,'^ but a violin recently introduced is, 
itself, transparent. It is made of a special- 
ly treated glass, but in other respects is 
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*J^\lIhemist Helps All by 

Waste into Useful Goods 



One of the most important services 
which the chemist performs is the conver- 
sion of surplus and ivaste materials into 
useful goods. The chemist is the link 
binding the farm to the city through the 
factory, turning the farmer's surplus 
products and what formerly was regarded 
as waste into synthetic products worth 
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For the motoring tourist who wants to 
carry his home along but wants no bulky 
trailer blocking his rear vision from the 
driver's seat, a folding trailer has been 
developed. When collapsed for driving, it 
is streamlined to a point at the rear and 
is below the rear window of the car. Yet 
when open it is spacious enough for com- 
fortable living quarters, accommodating a 
double bed and two single beds, stove, 
sink, refrigerator, water tank^ drawers 
and cabinets. It is six feet two inches wide 
and thirteen feet four inches long. The 
single bed supportsj w'hen not used for 
sleeping, form service tables or comfort- 



High Oil Consumption Traced 
to Engine Detonation 



able side seats. During the day the dou- 
ble bed is latched to the top, out of the 
way* Springs set in the door frame coun- 
terbalance the weight and allow easy 
opening and closing of the trailer. Four 
folding legs adjustable for uneven ground 



Clnstead of aging meat to make it tender, 



a process of '“tendering” in one to five 
days by pumping enzymes through the 



^a^ries has^be^ p^itei^d. ^ 
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Research men have found, after exten- 
sive tests, that detonation, that "ping” 
knocking sound in automobile cngin 
w'hen the spark is too far advanced or \ 
when low-grade gasoline is used, may be 
responsible for increased oil consumption.^^ 
The tests showed that oil consumption \ 
was higher with low-octane fuel, increasn^^ 
ing as the test engines continued running. 
With fuels of forty to forty -eight octanf^ 
rating, consumption held fairly steady, but ^ 
below that the engine used oil unusually^ 
fast. It was found that consumption in- 
creased with the severity of detonation.^S^ 
Engineers say motorists may be able to;^ 
prevent abnormal oil consumption by us- ** 
mg factory- 

the spark 
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T^rifgwr man ttemonalrating uc« of mtib-machinm 
gun and, in circfr, a targat talts tha atory of 
txport maTkxntanMhip 



/^LD Tom Quisenberry, desperado and 
smuggler, a law unto himself in a re- 
mote section of the Virginia coast, unwit- 
tingly started the existence of the govern- 
ment “T’'-men, sometimes called Trigger 
men, a new law-enforcement agency of 
the Treasury department that now bids 
fair to rival the famous G-men of the 
Department of Justice, 

Old Tom violated a smuggling law in 
1034. He then shot and killed Corp. Clar- 
ence McClary, Virginia policeman who 
sought to apprehend him, and wounded 
George C. Fitzpatrick, treasury enforce* 
mcnt agent. 

This last act made Uncle Sam mad. His 
unwritten law is that nobody can shoot 
one of his officers and get away with it. 
So the Treasury department went after 
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the TREASURY 



Old Tom with a ven- 
geance. It called out the 
coast guard, armed them 
with an airplane and ma- 
chine gun, marshalled a 
formidable army of other 
law-enforcement officers 
and rushed them after 
Tom who had a hideout 
in an out-of-the-way 
part of the shore. Old 
Tom finally was nabbed. 
This man hunt, seeming- 
ly insignificant in itself, 
revealed to treasury offi- 
cials the tremendous ad- 
vantages to he realised 
from effective coordina- 
tion of their various law- 
enforcement agencies* 
Why not weld them all 
into a single compact 
unit, reasoned the treas- 
ury secretary? 

For years all branches 
of the federal police un- 
der the direction of the 
treasury department had 
gone their own various 
ways in the matter of 
firearms training. There 
hadn't been much at- 
tempt at standardization* 
Men owned their own 
guns, bought their own 
ammunition and did their 
shooting in accordance 
with their own ideas. 
Today’s situation is en- 
tirely different. All the 
treasury undercover 
agents have been grouped 
Into the “T-men,” or 
Trigger men, a cohesive 
organization under the 
direct thumb of Secretary 
Morgenthau. Every one 
of them is a marksman, if 
not an expert, with re- 
volver, pistol, rifle and 
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machine gun. In inaugurating his new or- 
ganization, the treasury head first decided 
upon a more efficient method of training 
his men in the use of firearms than pre- 
viously was in existence, so that hence- 
forth there would be less flanger of death 
at the hands of those who take the law in 
their own hands. And if there were not 
enough men to do the job in the particular 
division concerned, there should be a re- 
serve corps that could be called in cases 
of special emergency. 

Thus arose the T-men. T^ey compose 
the personnel of eight different units of 
the treasury department; secret service, 
White House police, customs, alcohol tax 
unit, guards of the mints and assay offices, 
‘treasury guards and bureau of engraving 
and printing guards. And to this list may 
be added the guards of the federal deposit 
insurance corporation. All in all there are 
more than 5,700 T-men. They range the 
country over, some in one city, some in 
another. They go by districts throughout 
the United States, wherever there exists 
a branch of one of the above agencies. 

The splendid course of firearms train- 
ing accorded these men is under the direc- 
tion of the coast guard. Chief supervisor 
is Commander J, E. Stika, with headquar- 



ters in Washington. The nation^s capital 
city has perhaps the largest single group 
of this far-flung personnel. Here is locat- 
ed the treasury department, with its mil- 
lions in gold, silver and currency; here is 
the President's residence and office quar- 
ters. Here, too, a branch of the alcohol 
tax unit. 

The firearms training given the mem- 
bers of the treasury personnel in Wash- 
ington is representative of the training 
given members scattered throughout the 
United States. In Washington are three 
target ranges for small arms. These ranges 
are fifteen yards each with a brick wall 
for a backstop. In front of this brick wall 
is a steel plate set at an angle of forty-five 
degrees, top out. This deflects the bullets 
fired into a bed of sand three feet deep at 
the base of the target. 

Before the trainees are permitted to 
start firing they receive instruction in the 
use of a gun from coast guard experts. 
The principal things touched upon in these 
preliminary lectures are safety in the use 
of a revolver and pistol, sighting, aiming, 
position and trigger squeeze. The term, 
‘'trigger squeeze,** may confuse the novice. 
The T-men never pull a trigger. What they 
do is “squeeze"’ it. The revolver or pistol 
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is gripped firmly in the hand aL the mn- 
ment of fire and '^squpeze^ with pressur^e, 
applied to ihe trigger, ^is* Snakes for 
steadiness and accuracy. The natural 
niovement of a revolver held at ami^s 
length is one of wavering indecision. First 
it is on the target^ then it m off, 11 points 
above or it points down. But at some time 
or other during this wavering the weapon 
is directly on the target. Tlie main idea is 
to hold the revolver there steadily lor that 
fraction of a second \vhlle the trigger is 
being released. With the gun held firmly 
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drauiins btad with high-paw€r^d tiflc 

in the hand, the side braced by the thumb, 
and the trigger squeezed instead of pulled, 
accuracy of fire is at its highest point of 
efficiency. Aiming, position, sighting, may 
all be important, and the trainee be well 
nigh perfect in their application. Buf un- 
less he knows how to release the trigger'^ 
he may never qualify as a marksman. 

Training is first given with 22 caliber 
revolvers and pistols. The men stand at 
ten yards and fire ten shots^ slow fire. 
The size of the whole target is eight and 
three- fourths inches. It is divided into 
seven circleSt starting with the black "eye” 
in the center. This eye, one and one- 
eighth inches across, has a value of ten 
points when pierced- The others range 
down from nine, eight, seven, six, five, four. 
To qualify at slow fire the trainee must 



make a score of seventy per cent or betterp/^ 
140 points out of a possible score of 200.C, 
As soon as the trainee becomes proficient^? 
qt slow fire, he js given the, problem of^ 
'titne fire. ** This - requires- two strings o^ 
five shots per string, twenty seconds be- j 
ing allowed for each string. This means ^ 
the trainee must fire a shot every fouij^^^ 
seconds. Qualifying in this is the same as ^ ^ 
slow fire. Then the target is moved back 
five yards and the whole procedure is m 
gone through again. The trainee must^ 
pick up his ,22 and repeat his ability to 
place his shots with accuracy in the target 
for a qualifying score. In the meantime 
the score has been pushed up. Instead of 
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By dialing a certain number in Stock- 
holm» the telephone subscriber sets in mo- 
tion automatic equipment which gives him 
a twelve-second forecast of the weather 
, for the day. The robot consists of a cabinet 
housing six drums, adjustable and num- 
bered from one to twenty^ Each of the 
120 numbers represents a word used in 
the official forecasts of the weather bu- 
reau. The words are photographically re- 
corded on film disks in the form qf 120 



concentric rings, with twenty photograph- 
ic channels on each disk- Adjustments are 
made five times each day. Every time a 
subscriber rings, the transparent disks 
spin, an electric eye casts its beam on the 
recording grooves and picks out the words 
which are relayed to the subscriber in 
weD modulated tones. The robot^s ^Voice'* 
is that of Signhild Bjorkman, actress, who 
cooperated with the weather bureau in 
making the word disks. 
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Water Converted into Foam Smothers Gasoline Flames 



Ordinarily* water 



thrown on. 



blazing 



recently 



the blaze. But water converted into foam 



£Ai;n a gaMoUne friau it iivtnched by tmothtring foam that iram thit Hrm 
r«i which air and water arc mired with a foaming sofutro/i 



developed extinguisher 
quickly smothers the 
flames by floating on the 
burning liquid and blan- 
keting the burning soUd. 
Both effective and eco- 
nomical because it mixes 
the foam mechanically 
instead of chemically* this 
extinguisher forces air, 
water and a special solu- 
tion into a pipe where it 
becomes foam. Only 
twenty gallons of water 









per minute are necessary, 
and a minimum pressure 
of seventy- five pounds is 
required. When the foam- 
forming solution is not 
connected, the hose 
shoots a stream of watei 
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Aittomatic Pilot /or Sky Liner 
Is Given Seve ^ 



Hydraulic Rol 
Speeds Work on 
Excavations 

Designed to work in 
any kind of soil, a giant 
machine operated by hy- 
draulic power digs and 
loads, lifts and hauls, 
dumps and spreads auto- 
matically on road work 
or excavations^ Towed by 
suitable tractor, the ma- 
chine can dig, haul and 
‘spread 50G to 1,000 yards 
^ of dirt in an eight -hour 
day* depending upon the 
si^e of the scraper used, 
^In many cases, the ma- 
6 chine has been operated 
^continuously for twelve 
to twenty hours in sand* 
■''clay, loam or rock. The 
.-tractor driver applies 
power by means of cables 
-connected to the “robot,” 
The power may be ap- 
plied whore required and 
^ in any direction. 



Stfvrw taJring aitar controls a (r'anwpOtt planet fhc aatornaf'ic pHat u 
*'taJiwn for a rtdm" cm a tetter tfiat eimtiJatee motrans af flight 

Just as the human pilots of air transports must undergo 
thorough tests of their skill, the automatic phot loo must 
prove its ability in a severe instrument test. Before this 
“third pilot,” which enables a plane to fly a straight course 
and corrects any deviation from the intended path of flight, 
is installed on the sky liner it is put to a two-hour test on 
a master machine. This laboratory tester can simulate all 
the motions of yaw, pilch and turn encountered in actual 
flight, subjecting the automatic pilot to more severe con- 
ditions than would occur in real service. The pilot being 

tested records its reac- 
tionary force exerted to 
counteract the move- 
ments. Vacuum drives 
the gyroscope within the 
control units, and the 
unit applying control di- 
rect to the plane controls 
is acluated by 125 pounds 
pressure applied by a 
motor-driven oil pump. 



C Whenever you find that * 
you W'ish to know more 
about any article de- 
scribed in this magazine, 
WTite our Bureau of In- 
formation, inclosing re- 
turn postage. 
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, Bell Hidden under Train Is ‘Blown,’ Not Rung 

^ V I . 





AlA LH4E 






\ ° 
r 



%3‘ 






Betb on modern locomotives 
are “blown” instead of being rung 
and those on the latest stream- 
liners are concealed beneath the 
locomotive. An air-driven piston 
swings the clapper against the 
inside of the bell when the fire- 
man opens a hand valve. Stream- 
lining brought the problem of 
where the bell should be located. 
This problem was solved by mov- 
ing the bell from its place on top 
of the locomotive to the frame be- 
neath, w^here it can be heard dis- 
tinctly but cannot be seen. 



Two ttiittwiay Elreu^a- ot Itslemt loc-Ofnatiuet (Apiurn^ luAer* belt 
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Human Boay Sets Off Alarm on Model of Bank Vault 





Patsing hand nmar modwl of Vautt atarm syttom 
cauMCM bsti to ring 



\ 

When someone approaches near enougn^ 
to handle the lock on a bank vault, a new ' 
alarm system rings a bell and lights a sig-a y 
nal lamp. The mechanism is operated 
the body capacity of the intruder, A mod- 
el for demonstrating the alarm has a 
ialurc signal system which is 
merely by passing the hand near the 

! — T 

Giant Floodlighting System 
Speeds Work on Fair 

f In order that the contractor may 
^ plete his job of preparing the site 

1939 worlds fair in New York, 

^ ' Boodlighting system has been installed 
night work. The installation, designed 
light more than 1,000 acres, consists 
345 units, each using a 1,500-watt 



In addition to the general lighting ’unRs, 
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each drive-line machhie and 
its own Hghlmg equipment to provLdei^il- 
Inmination on excavations. The cpnlxana- 
tor has the task of removing and refilling 
seven to eight million cubic yards of ma- 
terial to create a level area before expira- 
tion of the contract on April 1937, This 
means that thirty cubic' yards must be 
handled each minute^ of^the day^and night, 
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Car Heater and Defroster 
Warms Driver’s Feet 



Designed to \varm the car^ keep the 
^ di'iver s feet comfortable and defrost the 
windshield, the latest auto heater has 

* controlled outlets for serving each pur- 

* pose. A defroster attachment may be in- 
^ stalled on the instrument panel or on the 

^ inner side of the left-hand locker door, if 
^ the car has one* to direct the warm air 
^^gainst the windshield. A hose beneath 
the cowl connects the heater with the de- 

* froster outlet. A propeller fan forces air 
through the large radiator core for gen- 

^ * eral ear heating while another fan sucks 
t.* air through openings on the edgeS.^of the 
H core and delivers heat through separate 
ducts to the defroster and Joot warmer. 



Trigger for Small 
Snaps Twice per Second 



Bt<tD'ltl¥ i.ND 



ToPt de^rojfirtf Uftit of hmai^r. Anttvin, cvtaioay 



By attaching a special base plate incor- 
porating a rapid winding device, a minia- 
ture camera of the "candid" type can take.jT 
as many as thirty-six or more still pic- 
tures in twenty seconds. Thus the pho- 
tographer can snap a group of pictures. in, 
sequence depicting an entire episode of 
action covering several seconds. There is i 
u trigger on the rapid winder, and as the 
finger pulls it along a groove the shutter 
is wound and the film moved into position 
for another immediate exposure. The 
speed of the sequence pictures is limited 
only by the speed of the cameraman in* 
pressing the shutter release button and - 
snapping the winder trigger. 
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COur Bureau of Information will answer 
questions regarding articles in this maga- 
^ne, if accompanied by return postage. 
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Television Image Enlarged 
(St by Revolving Spiral Mirror 



with levers. In the top of the 
cream pail is a spreader which re- 
ceives the cream falling from the 
separator spout^ and aerates the 
fluid as it divides into forty-eight 
fine streams to be cooled as it 
flows down the cold inner wall of 
the container. 



Copper Alloy Engine Head 
Boosts Power, Saves Gas 

Constructed of a special copper 
alloy, a new type engine head for 
the modern automotive engine ^ 
claimed by the manufacturer W" 
give more power* save fuel and 
decrease formation of carbon. 
Tests by the maker were reported 
to result in a power gain of twen-* 

fuel sav- 



ty- seven per cent and a 
mg of eighteen per cent* At press 
ent the head is available for Ford 
V-8jengines* certain models of Chris-Craft 
jirSoard and Johnson outboard marinei 
motors. Its use on any modem engine is' 
conterjrfblated. The copper head Js said to 



^ Spiral mirror driumn hy MynchronouM motor mahot it 

to praimet tolonimion picture an lar^e fcrccn 



Enlargement of television pictures to a 
* size that can be shown to large theater 
' audiences has been achieved by a spiral- 
mirror contrivance invent^dby a nermaj i 
^gngixjeer. The ordinary imageTSHThe tel- 
evision lube is too small to be seen except 
by those close at hand* but with the aid of 
the spiral mirror the picture is caught 
from the tube, thrown through an enlarg- 
ing camera or system of magnifying lenses 
and projected to any desired size. The 
spiral is driven by an electric motor. 



^ Cream Cooler for Dairy Farm 
' Chills Cream as It Separates 

^ : To chill cream 

^ ^ as fast as it leaves 

^ r the separator and 

Q I thus keep it f resh- 

i er and purer for 

^ ^ 1 ^' A * ^ ® market, a 

■ A.v Minnesota farmer 

/ \ -djiLri has invented a 

* ■* jbI simple cooler. 

* mr. 1 I Cold water is 

^ "ir placed in a gal- 

I vanized iron con- 

i _ J tainer within 

which the 



cream 

container is set. This is held in the center 
and off the bottom by bands adjustably 



pn^rnif hoad and^ illpotrt^ion of carhan- 
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Sod Conveyor on Wheels 

as fast as aluminum, mak- 
ing-possible higher com- ’ ^ 
pkissifin rali(Js thdn’those 
in engines which dissi- 
pate heat slowly* 










Lock Sounds Alarm 
if Wrong Button* 
Is Pressed 

If you push the wrong 
combination of buttons to 
release a keyless electric 
lock recently invented, 
an alarm bell will ring for 
seven minutes* The lock 
is operated by pressing 
the proper combination 
of buttons, and these can 
be changed as often as 
desired by altering a 
switchboard inside the 
house* There are fifty-six 
possible combinations, 
and if all combinations 
Were tried before guess- 
ing the right one it would 
^ke more than six hours* 
jrhe combination lock 
olwrates on low voltage 
taltcrnaling cArent.,^* 
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Handling large <^i.iantiti£fs^or sod on hillside or steep fill 
has been made easy by a conveyor on wheels which may 
[he constructed from reclaimed lumber, iron and automobile 
wheels and tires* The odd vehicle has been 
! used ’with success by an Indiana company 
of landscapers and sodders working on 
■RB large projects. The top, or table, is con- 

structed of two-inch planking, faced with 
sheet metal to expedite sliding the sod 
from top to bottom* Built in sections of 
fourteen feet each, the conveyor is adapt - 
/ able to any height fill* It is moved forward 

f * on the pneumatic -tired wheels inflated at 

low pressure, The tires facilitate rolling 
I I and do not destroy the fine grade pre- 

B I ■ pared for the sod. A cleated strip fitt^ to 
m the table with uprights provides a-Wtflk-. 

f I vvay for the sod layers and also a means 

conveyor. The laborers 
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of moving 
simply lift the cleated track and push 



Clt^quiries as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
rec^m^ d£ »eturii postage* 
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narily a steer pays no attention to even 
the loudest horn, but sound the “barking 
dog" horn and the cattle waste no time in 
getting out ofr^e way. * /O - 
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Safety at Sea^ / 
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Orange or Grapefruit Kn 
Has Adjustable Blades 

Constructed f 

with three blades ’ 

which 



may be ad- ^^^B 

justed to fit the 
fruit segments, a 
new citrus knife 
makes easier the 
serving of orange 
or grapefruit. The 
curved back blade 
frees the fruit ^ 

from the peel and ^Hjjy ^ 

the tw o side blades 
release the seg- 
ment. If the juicy segments are to be used 
for salads, they may be lifted as they are 
cut by drawing the knife back slightly and 
tilting the handle over the peel. 

^Jiio 

Wall Plug Grips Electric Cord 
Preventing Loose Connection 

Pulling an electric cord to draw the or-^ 
dinary wall plug out of its socket is not;> 
always safe, for the strai|j is likely ' to 



r roll'd ffotmn hoummd in tiny c^dbirt abttari 
matoriiad lifeltoat A*Jp< gaidm rmwcu^rm 



Small but powerful radio transmitters^ 
and receivers have been ordered installed i 
in motorized lifeboats with which passon--^^ 
ger-carrying ships must be equipped. The 
radio "stations" are housed in small cab- |> 
ins on the lifeboats. Successful daylight 
communication with radio stations more 
than 400 miles away has been attained in > 
recent tests of the radio lifeboat. ^ 



'Barking Dog’ Automobile Horrr^ 
Scares Cattle Off the Road 

« 

Designed originally as a novelty for mo- ^ 
torists, an automobile horn that 
a barking dog was found to be a real boon ^ 
to drivers on western roads where caUle~T**j> 
become a nuisance on the higbwnr. Ordi- I 
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Take' Apart Model SKotvs 
Interior 



loosen the terminal wires 
in the plug and cause a 
short circuit, A plug that 
grips the cord tightly and 
takes all the strain off 
the terminal connections 
is now available. A slot 
in the finger grip part of 
the plug forms a twist in 
the cord so that you can 
jerk the cord without af-' 
fecting the contact screwsi 



ueen 



Retractable Wheels ^ 
Make Motorcycle 
Safe to Ride 

Taking a tip from aero- 
nauticSt a Seattle motor- 
cyclist has added a pair J 
of retractable wheels 0 
that make riding less haz-^i^ 
ardoUB, especially on 
slippery streets- T^en 
the auxiliary wheels are 
down it is impossible 
tip the motorcycle over; 
when they are not need- ^ 
ed they fold up beside the 
saddle. Airplane landing^ 
wheels and tires were 
used. The motorcyclist 
has found them useful on 
country roads and in 
steadying the machine 
when necessary to tow it. 



' You can look below decks into the heart of the *’Queen 
Mary” and see the layout of the entire vessel on the decks 
of a take-apart model designed by an artist from official, 
plans of the great liner. Oil thirteen cardboard cut-outs 
conforming accurately to the shape of each deck the floor 

plans are drawn in coloi^ 
^ minutely detailed, each 

part numbered for iden- 
tification by a printed key 
. J ‘ » supplied with the model, 

. When all the decks are 

^ laid one over another in 

the proper order, topped 
the funnels and 
masts, the cardboard shin 
is a true scale model 
the liner. By removing 
^ fhe three lowest decks 

ship is represented 
it would appear afloat at 
sea. Two small brass 
bolts hold the decks to- 
gether when they are as- 
sembled, The model is 
i^out tp^lve inches long. 
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croil Case Like Big Tunnel 
Diverts Flow at Norris Dam 



/f ^6 



indlc^e students on the 
average have gained 
about one and one- fourth 
inches in a generation^ 
thirty-five years. The 
rate of gain in height far 
eighty years has been 
about one centimeter ev- 
ery twelve and one-half 
years. Male students 
''through fifty years have 
■gained an average of 
4wenty-one hundredth 
■ pound each year, and col- 
" lege girls average four 
pounds heavier than Iheir 
mothers did. Measure- 
ments of army recruits in 
"several European coun- 
tries similarly indicate 
men are growing taller. 

0-* 
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[gh-Speed Tank 
Travels at Fifty 
Miles an Hour 
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So colossal is the scroll case of the pow- 
er plant at the government's Norris Dam 
in Tennessee that workmen in the unfin- 
ished tube seem to be traveling through a 
great circular tunnel. It is through this 
steel channel that Tennessee river water 
will be diverted to the turbines to gen- 
>ower. 



Capable of speeds up 
to forty and fifty miles 
per hour, the latest fight- 
ing machine to be con- 
structed for the army is , 
a veritable fortress on , 
wheels. On a test run, 
from t he Rock Island. Ul„ " 
arsenal toTDhllas^ ♦ 

the big army tank re- TTT 
/fcently averaged thirty- w 
three miles per^ hour. Details of its con-*> 
struction and equipment are closely 
guarded secrofs. ^ , I 






Human Race Is Growing Taller 
as Sons Outstrip Fathers 

I 

Apparently the human race is growing 
taller. Sons and daughters entering col- 
leges in this country are two inches taller 
and seven pounds heavier than their par- 
ents and grandparents when the latter at- 
tended the same schools. Comparative 
measurements "taj^en &t\^rtain colleges 
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Movie Cameras Film 
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English Television Scene 
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@ rimpt Nr=.‘4, Ltd. 

Krgular teStviaion bwvoitcaitint 
hax bten wtaft*d at the Atfir- 
afidli-4) Pai&fe xtudia of (Jilft 
Mercont ^Uetrieat and Muaieot 
Inddtf fi^ at WgflfH LaT Ttft> n. 

nrPU’JMnrFTcifiTi'oji cameras are 
trained an d ttiolinimtf the cam- 
era in the rijfht 4^V4-ncr uraiting 
to be ’’faded in'* far a picture 
fratTT a different angle. In the 
cireie, televiaian hlma are being 
tranemitted ivith the prs/ecior, 
anit betowt teietfision scanners 
and control beards arm 



tcfeifilfon cameraTnan 
bremdcuttm the view from j4fcjcan- 
dva Pffidce on the heights o/ North 
London, in the bacfrgTound is the 
studio buildii^ qinf'^o aerial rnait 
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Balloon Rides a Hurricane 



ake Its Temperature 



to 






MEC 

otlier side« Its elecirical mechanism lies 
dormant unless the torpedo misses the tar- 
get; then the proximity of the hull would 
upset its **magnetic balance” and cause it 
to turn m a wide circle toward the vessel. 
The inventor also devised a radio receiv- 
ing mechanism in the torpedo by which 
the missile can be maneuvered by radio 
signals from the projecting ship. 



orch for Thawing Switches 
Operates on Gasoline 

Handy for thawing frozen switches, 
burning weeds and similar work, a port- 
able blowtorch which operates on gasoline 
IS on the market. It was perfected through 
cooperation of the U* S. Forest Service 
which sought an effective means of start- 
ing back fires and burning weeds* The 
torch bums two and one- half hours on 
one filling of gasoline, three -fourths of 
one gallon. The intense Same is thrown 
downward by a coil burner of the fire- pot 
tjrpe. The torch is forty-one inches long 
and weighs fourteen pounds* 
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Thim fragit* bamboo und tho dttUoi* inMfru* 
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To take the ^’pulse" and temperature of 
a hurricane, experts of theJL_5*_Weather 
Bureau, send up a little gas balloon that 
goes right to the heart of the storm. At- 
tached to the balloon is a kitelike vehicle 
of bamboo sticks which, with the instru- 
ments it carries, weighs a little more than 
an ounce. These instruments record the 
barometric pressure, temperature, and 
humidity on a bit of smoked glass the size 
ostage stamp. 
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brpedo Turns for New Attack 
if First M i&ses En^my SKInit 



^ ‘Tf at 
^^Bgain” 



first yotr\$}h^^cteefl,' try, try 

is the slogan of a torpedo recently 

patented. If it should miss the enemy bat- 
tleship on the first attempt, this torpedo 
turn about and strike from the 
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Tank with Bridge Helps Army Cross River 





Latest of war w'eapons is a tank 
which carries a bridge on which 
solders bliay*.* cross ^ small rivers- 
The tank was demonstrated dur- 
ing the recent maneuvers o£ the 
Ita lian army. Together witii other 
equipment, the tank was designed 
to meet conditions encountered 
by the Italian forces during their 
conquest of Ethiopia. It moves 
rapidly into position on the bank 
of the river or small stream, low- 
ers the bridge into place and then 
holds it while the soldiers cross 
to the other side. 



Topf bridge extended by ianh 
to thow Aow «tT«afTi b« 

epenned in time of war, Bot-> 
torn, vimu} of the bridge-carry^ 
ing tank or it appeared in ma- 
of /(ofioiT armj' 



Limits of Space May Be Solved 
by Two'Hundred Inch Eye 

Whether the universe is finite or end- 
less may be solved when the 200“ineh 
telescope of the California Institute of 
Technology is trained on the heavens. Sir 
James J eans, British scientist^, points out 
that the theory of relativity holds that 
space curves into itself so that its volume is 
finite, while another theory says space is 
infinite* Some of the most powerful tele- 
scopes today penetrate 240,000,000 light- 
years in every direction without revealing 
any limit to space. , 



t\ * 



Glass 'Sat ^sjlts Pitting 
Covers Welding Hood 

Shaded glass used by welders 
w'ould be badly pitted with flying 
fragments of metal if it were not 
protected, and a specially treated 
glass which w^ithstands pitting has 
been developed for this purpose. 
The treated glass, placed in front of the 
expensive dark glass of the welder's hood, 
allows clear vision and^is made to outlast 
ten plain glares. ^ 
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ving a light dinner party. 



Sa muel G. Hi] 
near anoauuiority 
to light, was host, 
were the best that 



ai, illumination engi- 
►n light and responses 
'ood, drink, and chef 
oney could buy. There 



storytellers and all 



were musicians^ 
the trimmings. J 

The host had ®ven arranged special 
lighting for the/evening. Instead of ordi- 
nary clear or frosted lamp bulbs, he sub- 



stituted espec 
which cut ou 



\\y designed filter lamps 
all the ordinary spectrum 
of colors except greens and reds. 

Guests stxt^ed In to the table^ hale, 
hearty and ^erry. Then they began to 
notice that tl^ir eyes were deceiving them. 
Delicious stdaks were whitish gray. Cel- 
ery was gaudy pink. Milk appeared blood 
red. Salads /were bright blue, l^emons be- 
came Grants. Coffee changed to pale yel- 
low. Fresh green peas appeared black. 
Peanuts s^med bright red. 

The food and the cooking were perfect, 
but the proken-spectrum lights played^ 
havoc wim established senses of color and 
taste. Therefore the dinner party wasn’t 
especially enjoyable. Most of the guests 
ate alm^ nothing. Several left the table 
premat^ely, and two became violently ill 
after dfener because of “confused eye re- 
sponst / 

dinner party was not altogether a 
joke. It was a demonstration of 
ect oi light, not only upon the sense 
;ht, but upon related senses of taste, 
and touch. It was. a pertinent exam- 
the underlying theory of modem 
research — that over and above its 
tract physical qualities, today’s chal- 
ge of light is a challenge of individual 
^plication and individual reactions to 
ight on the parts of the various orders of 
,life. In order to make plants grow better, 
must literally leam how the world 



The 



prac 



of 



sm 



of 



pi 



E 



we 



looks to a plant. To use light as a defense 
against insects or bacteria, we must learn 
something of how the world looks to in- 
sects and bacteria. Such learning is^a tre- 
mendous job. 
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Today men of light are learnings and 
therefore we see spectacular progress in 
the classification and use of lights. Out- 
standing among these steps of progress are 
sterilization of bacteria and harmful mi- 
croorganisms by means of the lethal or 
death ray; trapping of harmful moths and 
night-flying insects by use of the correct 
length of light waves; destruction of ter- 
mites and borers by light; further perfec** 
tion of the X-ray; better propagation of 
desirable plants and seed^ and destruction 
of undesirable plants and seeds by the use 
of light. 



Most of our new findings in light re- 
main in the world of the unseen. We see 
only a small octave of light. The best hu- 
man eye in the world is at least half blind. 

Light is measured in terms of angstroms 
— linear distance between crests of light 
waves, which so far as we know are 
shaped very much like water waves. No- 
body ever saw an angstrom. Here^s why. 
Take a medium dull pencil and make a 
mark on a piece of paper. The width of 
this mark is probably about one milli- 
meter — roughly one twenty -fifth of an 
inch. The angstrom is one ten-millionth 
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now being born, and its birth is a 
tough break for little bugs. Bac- 
teria or microorganisiriii arc its 
logical prey. In terms of human 
beings or large animal specie the 
lethal ray is not yet a “'death ray/’ 
Tlie actual penetration of the 
lethal ray remains extremely 
slight. Under present classifica- 
tion it couldn’t dig far enough 
into a human body to reach a 
vital organ, though it can cause a 
malignant skin burn. But U is a 
dealer of speedy death to bacteria 
and microorganisms. 

For cvcr 3 ^ animal that breathes 
there are unseen bLlJions of bac- 
teria, Much of this vast bacterial 
life U helpful to man, in fact in^ 
dispensable, Yet the bacterial 



of one millimeter. The human eye sees 
only in terms of light waves between 4,000 
and 8^000 angstroms in length. Any wave 
longer than 8.000 passes out of the range 
of our visibility^ begins to be registered 
by our nerve ends, and therefore we call 
it heat. Light waves of around 3,300 ang- 
stroms, though below the bounds of our 
spectrum, are the much talked about ul- 
traviolet rays which give becoming sun 
Ians, The X-ray^ as short as ten ang- 
stroms, is the shortest light wave known 
to science. Between the X-ray and the 
ultraviolet are the more recently segre- 
gated lethal or **death” rays, those be- 
tween 2,000 and 3,000 angstroms in length. 

Use of the lethal ray as a potential and 
powerful agency of destruction today of- 
fers some of the most thrilling chapters in 
the whole thrilling subject of light. Sci- 
entifically speakingp the lethal ray is just 



Tdh [vhtiLD Welti nflMUie Lanjp Co. 

Top, htEtlm trap and JS'e/oi£r> undtr ctoch im 

photaatactric call which ttirnm on iightt 

raotn when auttid* light becomem uimah 

world has its bad actors along with its 
good ones — decay and mold organisms, 
disease germs and virus to pillage human 
health; organisms of infection to endanger 
wounds and surgery. Surgeons take tre- 
mendous pains to sterilize. But wicked 

(Continued tn pore IZ4A) 
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Radio-Phone Alarm in House Traps I 

Designed to operate so quickly that in- 
truders may be trapped on the spot^ a 
combination radio and telephone alarm 
system for the home has been introduceti Sy af 

It has been tested and installed In a num- LjiJt 

her of Hollywood homes to protect mo- t 
tion- picture actors and their children 
against burglars and kidnapers. The alarm 
is operated by manual push buttonsi auto> * 
matic electric contacts on doorSi windows - 
and dresser drawers or by telephone* 



Top, Mtfitod cw 
ready tor cm^r- 
gency calL Center, 
plugging in phone 
to Moand alarm. 
Bottom, eontroj 
frpard d^ police 
headquoTtera 



J / utes. The telephone arrangement 
permits a person lying in bed or, 
trapped in a room to talk directly 
to the police radio announcer, 
thus speeding up the alarm* A standard 
telephone hand set may be plugged intf 
jacks installed all over the house* 



Safety Tool Removes JFu^ 
Without Danger of Shock: ' 

Made of soft rubber and spring-steel^' ' 
wire^ a handy insulated tool is available 
for removing or inserting thirty and sixty- 
ampere fuses wdlhout danger of shock* ' 
The rubber handle is corrugated and“> 
shaped to fit the hand and thumb* ^ 



Houses are wired so that each danger 
point is protected by one or more of the 
safeguards* When the owner leaves the 
house, he sets a master switch^ which is 
concealed from servants to prevent “in- 
side jobs/* and the automatic contacts are 
ready* The opening of a door, window or 
a drawer where valuables may be kept 
causes a light to flash on a control board 
at police headquarters. An officer on duty 
there flashes the alarm by radio to the 
police patrol car in the vicinity and the 
police reach the scene within a few min- 



Handy topJ for rvmo vjnf ^acct. Ha rubber handle 
taducta danger of thock 
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: Blind'Flying Bomber Has Gunner’s ‘Solarium’ 



i 













Machine-gunners and 
crew ride in veritable 
‘"solariums” in the new 
bo mbing planes being 
built for t he French air 
force* ATar^ fleet oF 
these great ships, known 
as the "Farman 201,” are 
under cnnstru^on. lliey 
are high -winged mono- 
planes engineered for 
long-distance flights over 
enemy territory^ and ca- 
pable of carrying a full 
load of 4,400 pounds of 
explosives over a 1,250- 
mile range without hav- 
ing to land for refueling. 
Roomy ^ glassed-in cages 
afford excellent observa- 
tion from every angle. 
The main cabin has a 
glass roof, and in the nose 
of the bomber is a ma- 
chine-gun turret with 
transparent ceiling, side 
walls and floor« Despite 
its sUci this plane attains 
a speed of 200 miles an 
hour. It is powered by 
four engines mounted 
tandem, two propellers 
pushing and two pulling* 

L-aoking up at thm giami Hamt 
of thm Frmnch 

hamhmWf and a midm aimW mhmW- 
ing itw trmm^ndaam Eiting' ^prmad 






Single' Motor Submarine Run by Hydrogen and Oxygen 






, Dispensing with the two heavy Diesel 
V and electric engines which have been used 
heretofore to drive submarines, Germany 
, *J5 building lightweight subsea craft pow- 
■'ered by a single motor driven by oxygen 
^^'^and hydrogen. This radical change in de- 
-'sign not only reduces weight and .adds 



VAuj atju auua / wiirn 



flexibility, but simplifies navigation and 
makes it safer. Submarines of traditional 
type have required electric engines for 
undersea propulsion and Diesel engines 
for operating on the surface, where the 
batteries are regenerated. In the new ships^ 
with no batteries to tear loose and en- 
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danger life aboard with 
gases, the submarine can 
dive at any angle and if 
trapped and disabled on 



Toy Cars on M.iniature Street 
Test the Fitness of Drivers 





1$ie sea bottom the tanks 
could be blown up with 
hydrogen without dimin- 
ishing the crew*s oxygen 
supply. There is virtual- 
ly no exhaust to betray 
the position of the vessel 
under the sea. The new 
submarines are capable 
of high speed on the sur- 
face and have a wide 
cruising range, m ^ 
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Huge Net Guards 
Workers on 
Bridge 

Spread thirty feet be- 
neath the gre at Golde n 
Gate bridge at San~Pran- 
cisco^ Calif.^ a giant life 
net proie^ workers from 
falling into the water far 
below. The net, said to 
be the first of its kind, is designed to make Using toy automobiles and trucks, Dr, 
the bridge the safest job in the world, Lowell S, Selling, director of thfr-Dfitroi^ 
Similar bridge projects have been marked psyc hopathic clinic^ tests traffic violators 

by numerous deaths of workmen who on their fitness to drive, A three-foot- 

plummeted from the dizzy heights. square street intersectiori is a part of the 

equipment, Dr. Selling 
using it to reproduce 
seventeen traffic viola- 
tions, Drivers are asked 
how many violations oc- 
curred and what they 
were. If they recognize 
the violations and can tell 
what should be done un- 
der the various emer- 
gency conditions, they are 
considered fit to operate 
a car again. 






t*lacinf{ midgKt tfehicles to simulate cani//ifiDnj[ ujidcr iifh.ivh accidvnts 
DfCrur, This <rqui/7mfnl tesjiff driver^^a Rtfifas 






lit* aat which hoM bc«n spread giant Gotdmn Gate 

to ttfurkara Irom fulting into watmr 



CNames and addresses of 
manufacturers and deal- 
ers in articles described 
in this magazine will be 
furnished by our Bureau 
of Information upon re- 
quest accompanied by 
stamped, self-addressed 
envelope. 
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supported. With this fact 
proved, the whole struc- 
ture of radio transmitters 
became subject to con- 
troversy, and as a result 
better and more efficient 
broadcasting stations are 
in existence today than 
ever before. 

In the last few years a 
‘gr»up, of highly trained 
^radio jnen has been de- 



^HE hush of early morning is broken 
only by the staccato beat of an isolat- 
ed gasoline engine in a tent in an alfalfa 
field just beyond the city limits. A sleepy 
radio operator reads the meters of a port- 
able 'transmitter and makes an entry in 
his'log. more he yawns, "and 

the job is finished/^ 

On the other side of town a mysterious 
looking car pulls up at a comer. The 
driver reads the street names, marks the 
Spot on a map* then snaps on a compli- 
cated looking receiving set hung from the 
roof behind his seat No sound comes 
forth. Instead* the needles of two meters 
swing across the scales. Rotating the loop 
aerial protruding through the roof* the 
driver secures maximum reading, makes 
a note of it* then goes on down the street. 

At six o’clock the transmitter operator 
shuts off the gasoline engine. The driver 
of the car watches his meters slowly settle 
to zero, writes “finished” to the log, then 
heads across town to pick up the operator. 

Thus is completed the first important 
step in building a new radio broadcast 
station. 

Ten years ago it was customary to lo- 
cate a transmitter on top of the highest 
building in town. Today the practice is to 
have the studio in town and the sending 
equipment as far out in the country as 
possible. This is because facts are known 
about radio now, which were not known 
ten years ago. One of the most startling is 
that the steel tower makes a better radi- 
ating antenna than the wires it formerly 



eattmragr shaft tcf fattio MtOliMf attd tWD 
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veloped. They are the radio consulting 
engineers and their business is to keep 
abreast of all new developments and apply 
them where needed. They redesign old 
stations* select a location for a new one* 
specify equipment and antenna require- 
ments, and lastly* check everything and 
tune the station to maximum efficiency 
before turning it over to the operating 
staff. Upon their shoulders rests tremen- 
dous responsibihty, so it is not surprising 
to know that o'nly eight consulting engi- 
neers are available. Between them* they 
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hove designed and put in opera- 
tion most of the 550 stations now 
on the air. 

The actual construction work is 
the easiest part of all^ explains 
E. C* Page, one of these engineers. 
The steel towers are shipped out 
in sections and a crew can erect a 
500-foot antenna In less than a 
week. The transmitter comes in 
units. It can be installed and on 
the air in two days, but before 
this takes place, weeks of patient 
work must be done. 

First, a suitable location must 
be chosen. The owners of the 
prospective station make a selec- 
tion of the available tracts of land. 
These are marked on a map and 
sent to the engineer. He compares 
this map with a soil 
survey chart supplied 
by the department of 
agriculture. A broad- 
cast station must 
have a good ground 
connection. All soil 
is not alike. Clay, 
silt and wind-depos- 
ited loam have the 
highest conductivity. 



Top. rrrriuirr/nf ufX antenna^ Cmnt«r, ehari 
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cations. Hill tops and 
high buildings were found to be 
decidedly inferior. 

The salt marshes along the coast 
and the treeless plains of Texas 
and North Dakota are the finest 
radio locations in America. If a 
station must be placed in a poor 
grade of soil, because no other is 
near, then the closer the wave 
length is to 550 kilocycles, the 
greater the efficiency. Before the 



Sandy loam and shale * 
&re fair, while sand, 
gravel, sandstone 
and pulverized gran- 
ite are very poor. 
The exact conductiv- 
ity of each of fifty or 
more types of soil is 
catalogued by the 
government. Thus, 
truck gardens, river 
bottoms, salt marshes 
and swamps are 
chosen for station lo- 
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selected piece of 
land is actually 
leased or purchased, 
it is rented for a 
ten- day period. The 
portable tent trans- 
mit ter is installed ^ 
and the field inten- 
sity car brought in- 
to action. Nothing 
is taken for granteci 
The transmitter is 
tuned to the desired 
wave length and 
the field intensity 

car makes measurements in all directions. 
First, the location is completely circled on 
a half-mile radius^ then a mile, and on up 
until they are satisfied the selected spot 
is desirable, Frequently it is discovered 
that there are shadows or dead spots in 
certain areas, caused by steel buildings, 
iron deposits in the soil. Mils of non-con - 
ducting rock or other obstacles. Then an- 
other location is tried. Sometimes five or 
six spots are measured before one is found 
which is suitable. In one town the only 
spot that gave a good signal was the mid- 
dle of the city dump. In another it was a 
frog swamp down the river, 

A field intensity meter is an instrument 



which tells exactly how much of the en- 
ergy radiated by a transmitter is reaching 
a certain spot. It is an elaborated super- 
heterodyne with all circuits calibrated and 
metered. It is built with the utmost pre- 
cisioij and is accurate to an unbelievable 
degree. There are but twenty- five in ex- 
istence, These are all in the hands of 
engineers or government officials. The 
meter measures in terms of millivolts per 
mile. When the engineer in the car has 
completed his circuit, he is confronted 
with the task of translating his measure- 
ments into a graph. The ideal station ra- 
diates in almost a perfect circle. Should 
a station be located on the shore of a lake, 
the graph will stretch out to follow the 

highly conductive 
shore line. 

When these facts 
have been subtan- 
tiated by the low- 
powered portable 
transmitter, work 
can begin on the 
station. The power 
and wave length 
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Blind Flying Taught by 





direction in relation to the given station. 
The new developmept is a radio-control 
system which enables the instructor to 
create radio destinations^ By turning* a 
ktiob^ he can make the student compass 
needle dip left or righti thus calling for a 
change in the planers direction. At the 
same time the instructor is free to watch 
the real destination or landmarks. In this 
wayj the instructor may study the stu- 
dent*s reactions and his ability at solving 
hypothetical problems. It also is possible, 
to simulate arrival at a theoretical desti- 
nation by a marker beacon signal, at the 
discretion of the instructori thus calling 
for the student to make a blind landing. 
Desirability of a variety of problems not 
available with *‘honest" instrument flying 
suggested the control system. 



Tapf ftufjvnf and riUTtraCtdr t^ady tar flighi* 
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BuSet^^Hieel of Current Meter 
Measures Velocity of Stream 

To measure the speed of flow of a river 
or ocean current, the U. Geological 
Survey uses a bucket* wheel i^ich clicks 
off thtj number of feet per second of the 
stream's flow as it revolves. An observer 
* cad listen to the clicking with earphones. 
A •' streamline weight with fins keeps "the 

t ' 
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Equipment and a system for 
teaching blind flying by creating 
mythical problems for the student 
to solve have been developed at 
Wright Fields Day ton^ OMo . The 
studeAl, ill tllG Sekpit of a 

two-place training plane, has a 
hood over his head and sees noth- 
ing e?ccept the instrument board 
and controls. The instructor, not 
hooded, is in the second scat and 
in communication with the stu- 
dent by two-way telephone, Blind 
flying is built around the radio 
compass which may be tuned to 
any radio station, after which a 
needle indicator shows the plane's 
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Warship Scuttled by Own Crew Is Salvaged 




Hugm of Gwrman tuarship as it pamsed under Forth Bridge on utuy ta aattlage yard oftwr being 

raiwed from bottom of »n. Note that it im being to-idecf ufrtide douMl 



Scuttled by its crew after surrender in 
the world war, the German battleship 
“K aiserin^' ha^ been raised and towed to a 
sSTvage company to be broken up. Metal 



in the great vessel will be reclaimed. The 
“Kaiserin” was towed^ upside down^ to the 
salvaging company's dock, passing at one 
point beneath the Forth bridge. 






Cameras Spin on Bicycle Wheel to Film Lightning Streak 



Eight box cameras on a bicycle wheel 
the "lightning chasers" built by Prof, 
j,t of the Case School of 
■ to trap lightning on film. * 
enough to photograph the component 
strokes of a lightning flashy its wheel is 
revolved four times a second while pic- 
tures are taken. In addition to the eight 
rotating cameras on the wheel there are 
three stationary cameras. 
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Backwash of Huge Liners 
0 Perils Small Craft 



Serious damage to small craft often re- 
sults from the backwash created by huge 
ocean liners steaming up narrow channels 
or moving into docks. The backwash is 
caused by the water displaced by the 
liner being forced astern by the^ropeUer 
■ * ■ i ^ * * 
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le sflfee^j^fthat^ the ship is moving 
h^l a liner ^^pladn^ ninety 
{thousand tons iff wdter and moving at ten 
knots will create a backwash of 90^000 
%tons of water traveling l^POO feet per min- 
^ute. The resulting high wave sometimes^ 
gravels for miles before its force is spent. 
^Frequently bathers on exposed beaches 
* are swept out from or onto the shore 
* ydecks of passing vessels are swept and 
•Mocks and craft moored at docks are 
/ aged. When the '‘Queen Mary” was duck- 
ling recently^ the backwash picked up 
^ferryboat half a mile away and dashed 
Wagainst the bulkhead of a slip so hard that 
W most of the ferryboat’s 200 

were knocked down and some were in- 
^ ^ured. Small boats within two miles of 
’ passing liners frequently are overturned 
and cargo stowed on pierc r^ttinaA h-Lt 

waves set in motion by a la. ^ ^ 

engines may be turning **dead sloWt” just \ 
fast enough to keep the liner on course. 
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/ Brain Waves Are Measured 

^ with Radio Amplifier 

^ With an ordinary radio set for an ant- j 
' Jjlifier, a young scientist at Londo n is ^ 
measuring braift-waves. rAT^ly regular' 

• electrical wave emanates from the human 
f* brain during normal thought, but th o^ ^ 
waves diminish during sleep. The intefe^ 
sity of the waves is measured on an elec- 






Auto Heater Bums Gasoline . 
Drawn from Carburetor 
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trie meter, enabling research men to study 
the relative intensity of thought processes. 



Comptfft automobile beater ^rtd ■diagram ebouMiif 
boEV ft safaly bumm gaaaHna drawn from carbarator 
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® I'JiPtt Newi, Lid. 

Mraxuring inimnmify of thought in ttrfUM of 
tn'eity ganmratmd by 
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Warm air flows almost instantaneously 
from an automobile heater burning gaso- ■ 
Line drawn from the carburetor. There is 
no waiting for the cooling system to beat 
up. Using the intake manifold vacuum, 
gasoline is sucked from the carburetor, 
mixed with air and ignited in a sealed 
combustion chamber under vacuum. An 
electrically heated Nichrome wire starts 
the gas burning. The flame flows through 
multiple passages in a radiator with cop- 
per fins over which air is circulated. Com- 
bustion fumes pass -on to ihe motor ex- 
haust, with no reaching the^ ^ 

occupants of the car. Cold' air enters the' • 
heater at the top and a fan drives It ‘past 
the copper heating elements and oift^il^e^ 
base, the fan starting automatically wheiy^ 
the air reaches the required temperature. 
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On thit end the appoMit* peg* pr-tt (yp»a of inexpeneivm eahint 5ujJt fn 4 Pr natianat foretts on 
and teemed hy indittiduatm trnm Unde Sam. Meet of theme cabint were bDrlf tram matiriJilii 
fawnd an tbm mile. Many UH-ttcfn ferruUet today are beating the high eatt of lieing by residing 
in nafionol fareet homes the ysaf raand. At lower left an apposite page is Marion Fatim in 
Witiamette netianat forest in Oregum Cabin owners see.tioul (Aeia faJts 
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<1 year^ fuel coniitTUCtjDn material 

priced so low the builder doesn't know 
whether to pay or apologize. 

Building restrictions call for an 



of S500 for matoriah; and labor. If a 
lessee is proficient with saw and hammer 
or knows how to plumb a wail and 
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T JTOPIA? No, jusl a national forest at the 
back door of every metropolitan area of 
the west, and a standing invitation from Uncle 
Sam to “Hnve a home site on me,” 

In the millions of acres of national forests 
from the Rockies to the Pacific are unlimited 
tracls, ,set aside by the government for home- 
building purposes; sites to be leased on a 
manent basis at rentals 
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Car and i'ruck Safety Signals 
‘ Required by New State Law 
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nic acids, can be found in 
practically all the higher 
plants. When spots of 
beverages and some food- 
stuffs are dropped on 
suits and dresses, they 
harden and set In the 
fabric. In the process of 
dry cleaning^ they turn 
into yellowish-brown 
stains which defy all 
known cleaning fluids. 
Competition for the$l,(KM) 
prize will be open until 
January, 1938. A board 
of judges representing 
eveiy' division of the dry- 
cleaning industry will 
decide upon the effec- 
tiveness of solutions sub- 
mitted in the contest. 






!k Fits Bathtub 
for Drying Wet 
Clothing 



artr rr/Itetar3 aitii Jrr^ctfonal turitfn^ ri^nat^ u>Jtfch vart and trucfrr 
lit Ntv/ yotic rtatt art irtwCa/iing undvr Mo/tty taufM 



Improved reflectors for private cars and 
directional signals for trucks are required 
'by New York's vehicular laws which went 
into effect on September 1. The new de- 
vices are designed to increase safety for 
*all drivers. The directional signals are to 
fbe used by truck drivers to Indicate the 
direction in which the vehicle will turn 
and to'wam when a stop is to be made, 
Various tj^jes of the safely devices have 
been collected by the motor vehicle bu- 
reau for examination. 



Providing twenty feet 
of drying space, an ad- 
jus table rack for silk hose, lingerie, baby 
clothes, handkerchiefs and the Uke fits 
any batl^ub. All drippings from the wet 
cloth^ >((^c^ght In the tub. fhe rack 
has legs wmch fol# 
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Tannin Stain Remover Sought 
by Cleaning Industry 

Tannin stains, caused by dropping tea, 
coffee, orange juice and many kinds of 
foods on clothing, challenge the chemical 
world. So eager is the cleaning industry 
obtain a remover for such stains that a 
of $1,000 awaits the discoverer of 
solution. In addition, the re- 
would be in such demand that it 
easily be worth a fortune if the dis- 
coverer manufactured and marketed it 
himself. Tannin, a generic name for Ian- f', -i J ' 
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Giant Apartment Is Built Like a Walled City 




Vant /louxinff praj«ct in Enginn^ w^ich will haVm iiifing oxt^ainmodation* tor mort than 4^000 




I'rn architectural lines and resembles a to be ready for occupancy in 1938, 



Snow Like Stone Memprial 

r - dti-iL U < «• 



Sculptor Carves Image in 

Like the vast memorial being carved in 
rock at Mt. Hushmorc in South Dakota, a 
giant head with a group of figures at its 
base has been carved by a sculptor in 
Switzerland. Bui.„ihis head was shaped 
not from a mountain of rock, but of snow. 



I Coal Wrapped in "Cellophane” 

. Is Clean to Handle 

Coal comes wrapped in Cellophane now. 
jYou'can handle it without gloves* Bitu- 
knmous coal compressed into a four- inch 
Jcube and packaged in a neat transparent 
wrapper was introduced recently to the 
fuel trade, and coal men predicted that 
;the basement coal pile and its dust would 
|become obsolete in a few years. The 
►housewife can toss newspapers into the 
Ifurnace or stove, lay a few Cellophane 
Jcoal cubes on top witlnimt soiling her 
"hands and start the iire./^/l- * ^ 






n® Scheduled air lines of the United States 
flew 7t5?4,l34 passe nger-mUes per passen- 
ger fatality in the first six months of 1936, 



Mtad itt ttim smow at- 
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Really a city in ItseK, a vast community walled city. Besides the apartments, there 
project being built at Leeds, England, has are twenty shops, a community hall, a 
939 apartments, it is designed along mod-' clinic and power plant. The community is 







WHY YOUR CAR 





Xhwm thr^e picttires the story of why your car 

nswdM an oil fitisr^ The dry Utter «lai7l«nfi above^ 
wrigff-r about a pound. iVhmn aaturetmd luith ailp in 
center, it wtighs hoif a pound tnore. Below is u ccm- 
ilar element removed utter going 3,000 mitee. fifote 
the weight* It has eollrcted tu^o oncf tAree-/ourtA:« 
ptfund« ot dirt _ 
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O E SURE your ear is equipped 
with an oil filter. Any good 
filter will save you in repair bills 
many times its cost. Change your 
oil as often as you think neces- 
sary, but don*l rely on a change 
of oil to get rid of sludge, one of 
your motor's worst enemies. Only 
a good oil filter will do that. 

Every driver knows good lubri- 
cation is essential to efficient and 
economical engine performance 
and realizes, at least vaguely, that 
only a thin IBlm of oil protects 
many of the moving parts of his 
engine from excessive friction, 
heat and wear. Few car owners, 
however, know just what proper 
lubrication involves. 

Efficient lubrication of present- 
day motofs demands the delivery 
of from 100 to 250 gallons of oil* 
per hour; to- the bearings and 
working engine parts, That^s from 
400 to 1,000 quarts of oU which 
must be produced by the repeated 
use of the six or eight quarts the 
average crankcase holds. 

Until a few years ago, most car 
owners believed all that was nec- 
essary to insure good lubrication 
wsp to change the oil at regular 
intprvals, keep the level at the 
"fuir* mark on the stick and flush 
out the engine once in a while. 
They accepted occasional burned- 
out bearings and the replacement 
of worn working parts of the mo- 
tor as necessary operating ex- 
penses, No one blamed inefficient 
lubrication for such repair bills if 
he changed oil every 1,000 miles 
or so. 

Then research engineers began 
to study the behavior of hot oil at 
high speed. They learned that 
when the oil is whipi>ed up in the 
pfesefiee of aix or water, the lat- 
t^'the result of condensaUon in 
the motor, a gummy accumulation 
of the insoluble parts of the oil Is 
formed. This is known as sludge, 
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and sludge has an affinity for solids. 
And the jelly like clots of oil and wa- 
ter» getting a free ride through the 
oil .stream, find plenty of solids with 
which to join. They pick up road 
dust — bits of ground-up rock, ce- 
ment and sand which have entered 
the crankcase through the breather 
and carburetor; small grains of core 
sand jarred loose from the engine 
block; minute particles of hard car- 
bon and other products of combus- 
tion and pieces of metal sheared 
from working parts of the motor » 

The oil carries this abrasive 
pound into main bearings 
film of oil, often only one- 

of an inch thick, is supposed 

a cushion between the crankshaft 
and bearing. The gritty particles are 
set into the soft metal of the bearing 
bushing and soon the crankshaft is 
scraping over a bed of 
abrasives instead of rid- 
ing on a cushion of oil. 

Then there^s a burned- 
out bearing. 

But this is only part of 
the story. Most connect- 
ing-rod bearings are fed 



> 



Top^p ma^mif idf. Center,. !ifrhC epof ia fJean 

cii, darb one ia ditty ait. Belcuj^ dirt TEmaUvd from 
utad aii ftittr rlemmnt 



with oil forced under 
pressure from the main 
bearing through channels 
drilled in the crankshaft. 
The revolving crankshaft 
forms a centrifuge which 
throws the oil against the 
sides of the channel and 
the sludge adheres to the 
sides. Beginning as a thin film, the deposit 
grows thicker, acquiring a steellike hard- 
ness and gradually filling up the oil pas- 
sage. Tlien connecting-rod bearings do 
not receive enough oil and there^s another 
repair bill. So harsh is the abrasive com- 
pound that tractors without protective de- 
vices working in very dusty fields have re- 
quired a major overhaul after only a few 
hours of service. 

Since sludge is formed partly of sub- 
stances in the oil, partly of substances 
which are the products of combustion and 
partly of substances which seep into the 
crankcase, it was obvious that merely 
changing oil at regular intervals would 
not eliminate sludge but would only get 
rid of the sludge which happened to be 
suspended in the oil stream. So the engi- 
neers decided to filter it out. That sounded 
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simple, but the problem 
proved almost insur- 
moiintsble^ 

The entire contents of 
a crankcase are carried 
through the motor at 
least once a minute and 
sometimes as often as 
each twenty-five sec- 
onds. This speed alone sludge 

appeared to bar the prac- 
tical functioning of any 
filter since a first principle of filtration is 
that it must occur slowly enough so the 
substance to be removed will not be forced 
through the rdtcring element. Slow' fil- 
tration in large volume could be accom- 
plished, it appeared, only by utilUing a 
filter too big to be carried under the hood 
of a car. 

Filtration engineers solved the problem 
in various ’ways, one of the most efficient 
methods being to use some substance as a 
filter element which offers a surface area 
much greater than the interior of the con- 
tainer holding the element. This is known 
as an extended area filter and the prin- 
ciple involved is protected by patent. 
Most filters produced today are of the ab- 
sorption or depth type, and common sub- 
stances used as filtering elements include 
Spanish moss, curled hair, cotton, some 
cellulose products, fuller's earth and rock 
wool. 

The early idea was to filter out sludge 
after it had formed rather than to prevent 



its formation. Having 
accomplished this, engi- 
neers went a step further. 
Why not, they asked 
themselves, remove the 
substances which go to 
make up sludge before 
they have had a chance 
to combine instead of 
afterward? 

And that is what a 
good oil filter is designed 
to accomplish for your 
motor today. It filters 
out of the oil stream the 
grit and carbon and bits 
of metah It traps most 
of the water before it has 
emulsified with the oil 
and also catches and 
holds such clots as do 
form, Through such a 
filter ten gallons of oil 
can be* delivered each 
hour, although each drop 
crawls through the filter 



SLUDGE 
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BeartngMf, pistanE, cytind*r walls and ait pagsagem 
a$l itufftr fram Mludgtt at yav cap tte from thmsm 
pitturtt and drawingt 

about as fast as the hour hand of a watch 
moves. The action of such a filter is 
equivalent to adding about ten gallons of 
fresh oil to the crankcase each hour in- 
stead of adding dean oil every 1,000 miles 
or so. In addition to this, some filters are 
designed to neutralize the acid which 
forms in the crankcase by virtue of the 
^Continued to TtAffe ISOA) 
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Huge Flying Boat Tested for Ocean Service 



Intended for trans- “ 

oceanic Kcrvice^ o thir- r ^ 
ty-two passenger flying 
boat is being tested cm the west 
coash It weighs foiirtecn tons 
fully loaded, including five tons 
cjf fuelt and has two 1,000 -horse- 
power air*-cooIed engines that 
give it a top speed of 185 miles 
per hour at 8,000 feeU Carrying 
twenty passengers, mail and lug- 
gage, the giant, ship has a cruLs- 
jng radius of 2,500 miles. Pilot, 
co-pUot, navigator, radio operator 
and stewardess operate the boat. 
Equipment includes automatic pi- 
lot, two-way radio and directional 
beam receiver, anchors and sea 
gear. Water-tight bulkheads make 
up the underwater portion of the 
hull and the tail group is elevated 
above the water to prevent sub- 
mersion during takeoffs, Retract- 
able wing pontoons can be folded 
into the wings when the ship is in the air 
The passenger cabin has eight compart’ 
ments seating four persons each. The fuse 
lage is air conditioned and sound insuiat' 



Thrte tiieutE of latctt Ayins fri»#Mntcn</cd for frunMoctortic 
scrUrce. Top^ fT5nf^~Bhatim'ihe Nate the tuli'n cn^mcT, 

either of which can keep the craft rn the axe. Center^ interior 
mhawins luixirrxDui acjifa. A«ax/-Dn vieaOt showing 

tails of the haat-Iiiie hull. Note the Ihree^blade propellmrs 
and position of the engines 



ed. Seventy feet long and with a wing 
spread of ninety-five feet, the flying boat 
can be kept in the air with only one of its 
two engines running. 
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All- Electric Kitchen Is Mounted on Wheels 
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IffeMOSSTRTIflJ KITCHlSr 



tricity. The kitchen^ mounted on the chas- 
sis of a bus. can be connected to any of 
the company's power poles or to ordinary 
outlets. A meter shows exactly how much 
current each piece of equipment uses. An 
electric pump and two tanks solve the 
problem of tap water for the dishwasher 
and a table-top heater holds thirty gal- 
lons of water* A two-gallon electric coffee 
maker enables the demonstrator to supply 
her audience. An electric range, refrigera- 
tor, roaster^ combination sandwich toaster 
and waffle grid, mixing machine and coffee 
percolators also are arranged in the trav- 
eling kitchen. Samples of food prepared 
in thej kitchen may*be, served Jijuffet style 
to the audiCince and recipes may be ob- 
tained, Forty-eight collapsible chairs car- 
ried in the vehicle make it possible to set 
the stage for the demonstration in the 
open. Sides of the kitchen are removable* 
On rainy days, a buttonhole microphone 
connected to a public-address system en- 
ables the demonstrator to address her au- 
dience seated in a glass-front building as 
she carries on the demonstration in the 



kitchen. The public-^address system, used 
in connection with a phonograph attach- 
ment, also Ls used to attract a crowd to 
the demonstration. 






Compass Mounted on Hat Brim 
Is Handy Guide for Hiker 



Always there to 
guide you, yet 
never in the way. 
a tiny compass 
clipped to the hat 
brim is a useful 
companion on a 
tramp through 
woods or moun- 
tains. a hunting 
trip, or bicycle ex- 
pedition* It clips 
on the hat or cap 
just above the line of vision* A floating 
disk with the needle attached bears the 
initials of the four points of the compass. 

asr 



Equipped with all the 
electrical equipment 
which may be used in 
the kitchen, an unusual 
■demonstration vehicle 
carries the message of the 
f utility company into 
^ Tennessee communities. 
Cities, small towns and 
rural routes — w'herever 
there is a power line the 
*all-electric kitchen on 
wheels goes to teach the 
public how to use elec- 
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recliori you are facing, 

“W’* if west, is reflected 
to your eye on a small 
chromium mirror. An 
upward glance sets you 
in the right direction. 



Fluid for Removing 
Adhesive Tape Is 
Non-Explosive 

Two safe preparations 
for the removal of adhe- 
sive tape have 
proved hy medaa 
who recommend their use 
instead of kerosene or 
gasoline with their at- 
tendant danger of explo- 
sion. One of the approved 
substances consists of 
ninety -eight per cent di- 
chloromethane, which is 
nonexplosive and non- 
inflammable. The other 
is sixty per cent carbon, tetrachloride and 
forty per cent naphtha with a small 
amount of oil of sassafras, which might 
burn but would not explode. If carbon 
tetrachloride is used, physicians warn of 
some danger of its poisonous fumes if they 



Daring Pi/ot PicJ<s Flag 

off Ground with Wing Tip 



At pfuftagrapti snhffp^ivjft ot np nf plan^^fi u-mif pichrfi 

Itmatt Hag off ih^ fitOEfftd 

Skimming only a few feet above the 
ground, He nri Detroyat^ daring French 
pilot, picks a flag off a two-foot mast with 
the tip of his planers wing. The small flag 
or banner is impaled on a hook attached 
to the wing tip as the plane swoops down. 



become concentrated in a closed room. 

— - — T/n/ 

Mural Landscape Is Painted 
on Huge Dairy Bam 

On the broad side of a barn in Wiscon- 
sin is one of the largest mural paintings in 
this country, Edward and William Chap- 
man, W'ho operate a daffy farm nea r Son m 
WaynF, Wis*, had the landscape pa in fed 
on tlTewSl facing the highway* 

• It 




One-iitinttreii-fUty-faot mur^ pajnttnf tidt at a dairy t>arn 



The stunt, latest in crowd thrillers, re- 
quires remarkable handling of the plane 
because dipping the wing only a few 
inches too loiv would mean a crack-up. 

J-fiHf 

Killing Fmst Helps the Farmer 
by Slaying Millions of Insects 

Jack Frost is one of the farmer’s strong- 
est allies in his eternal fight against in- 
sects — how' strong has just been revealed* 
When they examined an 
acre of fertilized soil 
an English experimental « 
farm, scient ists found the 
ground normally con- 
tained about 10S,000,000 
insects* After a freeze, 
the insect population had 
been reduced by more 
than half to ^0, BOO, 000. 

In unfertilized soil the 
insects totaled only 25,- 
mOOfl jfter h 





tckJZ*- 



iT 




u 



POP 



^‘Dust Bowl* Truck Has 














Not only the drivers 
but the Diesel engine it- 
self brealhes conditioned 
air in n buiU for 

,.,-tfavel through the '‘dust 
bowl" of Kansas and Col- 
orado* Since comfort for 
the drivers during stifling 
dust storms was essen- 
tial, a mechanical air 
conditioner was installed 
in the cab* A gasoline 
engine drives a two-cyl* 
inder compressor^ and a 
tank holds fuel for a 
thousand- mile trip* The 
cooling element^ sulphur 
gas, flows through coils 
in the cab, keeping its 
temperature at seventy- 






four degrees* The co- 
pilot^s seat is convertible 
into a coxnfortable seven - 
foot_ bunk extending un- 
der the hood. The seat is 
made in three sections 
which slide on rails. To 
insure efficient operation 
of the Diesel motor, even 
through dust storms, 
three specially designed 
wet-ajj cleaners attached 
fcft^flie 'tilt a k e manifold 
filter the air thoroughly* 
On the dashboard, in 
clear view of the driver, 
arc an air-brake dial and 
a tachometer which shows 
the pilot what his engine 
is doing regardless of 
miles per hour* This aids 
in obtaining the most ef- 
ficient engine operation. 
There is a separate red 
hand on the tachometer 
which points to the high-* 
est engine speed attained 
during a trip and can be 
reset only by a special 
key belonging to the 
truck owner. 









Co^pitot's ««at fn air^vanJitionwd cab, theWn nf top* forward to Sb* 

from* fuil-Imngth bod. Tachomotmrf mounted with dial pn do*b- 

board, onablom driver obtain top cffictcncy from Dictti ^tngino 



Coin-Operated Machines Sell Millions of Articles a Year 
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Millions of articles* with an estimated 
value of $500,000,000 per year, are sold by 
coin-operated machines in the United 
States. Nearly 500,000 people in this coun- 
try receive full support and many thou- 
sands more partial support from the coin- 
machine industry* Among the articles 
sold in these automatic vending machines 
J cigarettes, amosempnt titket^railroad * mi Hi 

■' y, CZAi^ ' 



tickets, stamps, pencils, phonograph rec- 
ords, bird seed, flowers, foods, and many 
others. In addition, the industry is re- 
sponsible for thousands of coin-controlled 
weighing machines, phonographs, and 
pianos. In one year the industry pur- 
chased three million square feet of glass, 
ten million dry-cell batteries, twenty -six 
feet of eh 
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by Machine-Gun Guard Cages 



Tumcd luto ^TortressV 

hundred and forty mil- 
lion feet of lumber, thou- 
sands of tons of steel, 
aluminum, brass, chrome 
and metal products and 
thousands of gallons of 
paint, varnish and stain* 

The New York subway, 
in one year, sold 480,000 
sticks of chewing gum, 

108,000,000 sticks of choc- 
olate and 6 p240, 000 pounds 
of peanuts in coin ma- 
chines, at a retail value 
of more than $6,000,000, 

The industry is growing 
as more and more arti- 
cles axe adapted to sale 
in the machines* %, 

old Wagon Wheels 
Form Unique Gate 



Two wagon wheels, 
survival of the horse and 
buggy era, form the picturesque gale to 
an estate at Middleton, Mass^ Swinging 
on hinges, tHeir^elght ISTSaffly borne by 
chains hung from posts on each side of the 
driveway. The wheels are enameled bright 
red with black rims, the woodwork being 
cream colored. 



Guufd on fJuty tir "fortrettt** traiJy ta 

inmotCM a/ jait. Tft 0 caig^ it 



Bulletproof cages, manned by guard.^ 
armed with machine guns, rifles and tear 
gas, have been built in ai\jninois* -jail to 
baik attempted escapes, THe cages are 
equipped with revolving seats from which 
the guards keep watch through five w'ln- 
dows in each cage. The windows have 
gun ports commanding exits and jail cells. 











Special Blade Cleans Sleet 
Off Cnr Windshield 

Deslgneyt^^^ 
melt sleet and 
wipe the wind- 
shield clean, a 
special lilade 
which may be 
hooked on the au- 
tomobile wiper 
arm quickly Is 
available for win- 
ter use. It is in- 
tended only as a substitute for the rain 



wiper when sleet makes driving perilous. 
The device is entirely self-contained, re- 
quires no special connections and pute no 



Wagon uihmoWfiuungjfan hingtt ffiitm thio charrmai 
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BACK OF CARD SHOWING 






^ aC Oru 1 / ^ 

■ ' / Set, -Txj 

“MAGIC 



^''HE average per sail, considering magic 
^ as a hobby^ often fails to see the full 
possibilities. p , ... 

You can picture yourself piy^lifying 
friends and party guests^ but a bag of 
tricks has a definite, business value too* 
knoy tyi^^sianal men who 

are using legerdemain as an aid in making 
new contacts, obtaining orders, or build- 
ing up a practice. So everyday magic 
should not be regarded lightly, Xt is not 
difficult to master, it does not require any 
elaborate devices or properties and its 
popularity is universal. When it ia per- 
formed with familiar objects* the mystery 
surrounding the stunt is enhanced. 

Any trick worth learning is worth learn- 
ing well* and the beginner should not at- 
tempt the presentation of a trick in public 
until every movement in the routine is 
polished* il^e more expert the actions, the 
greater the effect upon the audience. It's 
the:manner in which a trick is presented 
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By "Dr'.'’^-Chas, Hoffjnan 
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DIVIDENDS” 



that determines its suc- 
cess, not the trick itselh 

Many amateurs work 
themselves into a lather 
putting over a trick and 
then destroy the fruits of 
their labors by supplying 
an explanation of their 
methods. A magician 
should never tell the se- 
cret of a trick because it 
will immediately kill the 
interest in it. 

Match tricks are always 
good for a laugh and the 
one illListrated is one of 
the best. Two paper 
matches are shown with 
pencil marks on one side 
of each. Then hy blow- 
ing on the matches and 
rubbing them with the 
thumb, the pencil marks 
seemingly disappear. 
After the performer has 
shown the pencil marks 
have been removed, he 
can repeal the blowing 
and rubbing to make the 
marks reappear. 

The secret is a simple 



WLMING 
TWOSPDf^Ct 
IM RIGHT NAM 



three ctepf in th€ match trick. A twitt of thm wrist whila going through thm motion 
of ruhbing and biowing on tha maich^f turn* rh«mi In r-Mpoir wither th* markvd or ujirmrrhcfif 
sidas. BatoWf the eponge trick invoive* palming two spore tpongtt in the hand while exhib- 
iting one. The wponge ehawn i* then dtso palmed. Whmn the hand ia opened three 

sponges appear^— and you ate the hero of the evening 
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twist of the fingers, Tlie twist is made 
either with blowing or as they are turned 
to cover the movement- 

Would you like to be able to tear up a 
paper napkin, wad the pieceSt then un- 
wind the ball, showing the napkin to be 
wdthout a single tear? Before starting^ 
palm an untorn wadded napkin in the 
right hand so it cannot be seem Tear the 
other napkin into pieces and roll into a 
ball, placing it in the right hand also. Then 
the two napkins shoidd be grasped tightly 
and shown to the aurhence as one. By 
making a slight turn with the left hand 
and bringing them back into the right 
hand, the good napkin will automatically 
be placed on top. On the ruse of going 
into a coat pocket for “magic dust,” the 
torn pieces can be disposed of. The good 
napkin can then be shown. 

The mystery of the sugar lumps is an 
amusing routine that can be mastered in 
a few days. Beforehand, take one lump 
and place it between the second and third 
fingers and then show three lumps on the 
table. The first lump should be picked up 
with the right hand and placed in the left 
hand, closing it. Likewise the second lump 
is placed in the left hand and at the same 
time the one hidden between the fingers 
of the right hand is released. When the 
third lump is picked up, the magician 
makes a motion of throwing it away but 
doesn't, concealing it between the second 
and third fingers. After repeating the mo- 
tion three times, he actually does throw 
the third lump away* When he opens his 
hand, however, three lumps may be found. 

A similar trick may be worked wnth 
sponges. The entertainer places a sponge 
in a person’s palm so it may he examined 
carefully* He then takes it back momen- 
tarily and returns it to the person’s palm, 
asking him to squeeze it tightly* When 
the palm is opened, three sponges will 



PULLING .5 CARDS 
AS ONE FROM TDP 
lOR aOTTDM Of 



SHOWING 3 CARDS 
AS ONE 



PLflCJNG CARDS OH 
TOP OF DECK 



PUSHING STRING 
OFF GLASS 



Performing the suspended gtoMS (rrefa* The 
thread attached Xo the emit canitol he dtleeted 

a few feet aunty and the giatt apparently rests ujI'- 
supported in midair, A glass Cimtaining ridges On 
the outside works best for this trieh Sut mr ordi^ 
nary tumbler can be used 






877 



t ' 

POPULAR IRK C H A N I C S 








PIAOMC TOP CARD 
IfiCCNTEROf DECK 



RIFFLING 

DECK 



AhovBf thv of this car^ tticb rittiM 

iti puilinfg ihr4t cards as ojir j^roirr th^ 
PhatOt Mhouf ttopr in the amusing 
paper napkin fftint 



one of the other eards* 
The deck is then riiTled 
and the jack of diamonds 
is shown on top» this time 
the two cards being lifted 
as one. The stunt nuiy be 
repeated in the itime 
manner, thus disposing 
of the second “indiffer- 
ent" card. 



appear. This stunt is ef- 
fected by finger- painting 
two sponges in the right 
hand. Upon completion 
of the examination of the 
first sponge the magician 
places U between the 
thumb and forefinger of 
his other hand, thumb on 
the bottom. Then he 



grasps the three sponges 

and places them in the other person’s 

palm^ supposedly as one. 

A mysterious but simple card trick also 
is shown. From the top of the deck, three 
cards are taken as one. The top card is 
then shown to be, say^ jack of diamonds. 
These cards are placed on top of the deck 
and the jack of diamonds Is supposedly 
placed somewhere in it. In reality it is 



With the aid of a fmv , 
cents’ worth of mater ials> you can perform 
the suspended glass stunt. This is partic- 
ularly suited for a banquet or some other ' 
place where the magician has a little space 
between himself and his audience. At the 
outset, caU for an ordinary water glass 
and fill it three-quarters full of W'ater. 
Then holding an ordinary foot rule at the 
< Continued to poifo IS4A> 
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igh'Speed Trains to Cross New Bay Bridge 
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T Wa^iur aTtteutuiw:d cl’crtrrr tririn deMignrd far the int^rurban t-^rvic^ Sai^ Ftan^iseo and the 

cj'licf of the other end of fhe new bay bridge^ The uitif can he eoupimd la another train whrie m motten 



Articulated two-car train units geared 
for seventy miles an hour are being built 
for the heavy interurban traffic that will 
cross the new San Francisco Bay bridge 
when the rails are iSd in 1937. The two 
cars are mounted, on three roller- bearing 
trucks with electric automatic couplers 
for joining or uncoupling units while in 



motion. To insure safety the motorman^s 
cab will have both visual and audible sig- 
nalsj besides the railside signals^ and auto- 
matic controls will halt the train if the 
motorman fails to heed warnings. On the 
bridge, the trains w*ill draw 600 volts from 
a third rail, while on land power will be 
drawn through pantagraph^^ 



Inexpensive Circuit Breaker for Home Eliminates Fuses 




Inexpensive to install, a simplified cir- 
cuit breaker for the home electrical sys- 
tem eliminates fuses. The device protects 
the system from overloads by automati- 
cally tripping a contact bar and breaking 
the circuit. When the cause of an overload 
has been removed, the handle may be re- 
set to the “on" position. 



~c{^yi, 

T * Living Improved by Metals 
from Electric Furnace 



Creation of metals in the electric fur* 
nace is playing an important role in every- 
day life. Some things which have come to 
be a part of living because of the special 
new materials which the electric furnace 
has made possible are aluminum cooking 
utensils, tungsten filament electric lights, 
electrically heated home appliances, auto- 
mobiles, radio and airplanes and dirigi- 
bles, The electric furnace makes possible 
large scale production of steels whose 
quality outrivals that of the famous Da- 
mascus blades. ^The annual output of 

/T. ^ fr 
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starless steel is valued at $50,000^000^ and 
the trend is rapidly upward. Within ten 
years, the electric furnace has brought 
about revolutionary advances in the shap- 
ing of extraordinary hard metallic mate- 
rials, such as tungsten carbide. The man- 
ufacture of these substances into cutting 
tools and dies and other special products 
required the electric furnace* Costs of gas- 
oline and of the automobile it propels have 
been minimized by use of super-hard 
electric furnace alloys for oil-well drills 
and for metal-working tools. 

j. 

New Elements Made 

by Huge Atom Smasher 





Carnegie Institute scientists are build- 
ing a giant atom sS!lhsher that will make 
new elements from old* The atom is 
stripped of its electrons and projected at 
violent speed against another atom by a 
1,200,000- volt X-ray tube. When they col- 
lide, the atoms are so displaced that one 
element is transformed into another of en- 



MkttU ^ Kvfinc 

Srtahing dautn afawnr and tTsatirtg ntw eVt/flcntf 
*-v tha task of thim I tiiacHint 
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Strange Vegetables Grown 
by City Business Man 





Gardener witk snake encumber ctfer left (rrm, apa^ 
ghetti fruit in right hand amf butter ptant betow 



Albino tomatoes and tree-climbing 
squash are among the odd varieties of 
fruit and vegetables developed for the 
market by a business man at Wa^shingtoUr 
D* who is a spared time gardener. His 



products have brought new' flavors to the 
American table. His giant Japanese black 
radish, attaining weights from fifteen to 
fifty pounds, has a velvet black skin and 
a cVeamy white meat that is hot to the 
tongue* Used as a salad garnish, it can 
be preserved for long periods by burying 
it in earth, The gardener introduced Per- 
sian spaghetti fruit, a squash shaped like 
a small w'atermelon and having an ^^orien- 
tal" flavor* By carefully selecting and 
cross-breeding varieties of yellow tomato 
he produced a pure W'hite tomato. Anoth- 
er squash type is the New Guinea butter 
plant, a vine which climbs lattices and 
trees and develops a very tasty small 
squash* Snake cucumber, afeo^ new to 
American vegetable growers, bears fruit 
that curls with a remarkable resemblance 



to*a s^^nt^ead'for'tttes^ plants is avail- 
able noiv, and som^ Ar? so hardy Chat they 






require neither fertilizer nor watering. 



COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine^ if accompanied by return postage. 
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Feats of Ancient Japanese 

Taught to Modem Stvimmers 
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ri^nd 

deck, except that there are tio 
sails or rigging. Instead, on the 
“deck^^ of each skate is mounted 
a holder in which the foot is 
strapped. Deck and keel of the 
skates are made of metal and are 
embedded iji the rubber. The in- 
ventor claims the keel, which cuts 
into the water like the blade of an 
ice skate into ice, gives the skates 
stability and reduces the tendency 
to sideslip. 

— 

Floor Lamp with Sun Rays 
Has a Hidden Fan 




Electric light and health 
lamp in one is the latest style of 
floor lamp for the home. Peer un- 
derneath its shade and you dis- 
cover a horizontally mounted fan, 
protected by a wire guard. It can 
he used either to heat or cool the 
mom, for on warm summer days 
it merely keeps Ihe air circulat- 
ing, while. in wmter when you 
turn on the infrared bulb the fan 
keeps warm air moving througJ> 
the room. The infrared lam^ 
which is used for heat therapy Js 
mounted in a metal cup at the too 
of the lamp pedestal, and below ^ 
are ultraviolet ray bulbs suitable 
for giving artificial sunlight treat- 
ments. ^ 



Japtjnmr practicing centHrAcs^utd sCurttS af thwting prroiP at 

target and bmmping tans going with feel white IlCtmmJ'n? 

Swimming stunts handed down through 
the centuries are still taught to young 
swimmers in Japan. One of the ancient 
feats was to shoot an arrow from a bow 
while in deep water, this trick requiring ^ 

extreme discipline and practice if any ac- 
curacy is developed. Another stunt is to '' 

wield a fan out of water in each foot while | 
s wimmmg. m 



Witn a pair of wat^r skates 4»n which a 
patent has been granted, the wearer can 
stand upright on the surface of the water 
and hy shuffling his feet, he can walk or 
skate. The skates are made of rubber and 
infiated with air. They assume the shape 
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Stage Hung from Cable Encircfing Chimney 
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Thrmm oimWB of thm painttrt’ rcoffold hang on o cabfe e»i&ractjip th* chimnty, shouting, ot teft, and 
right, mat hod of changing mtavation, and in ctnttr thm embtm by which rnmn rtach thm ground 








Instead of building a scaffold that would 
have required a carload of lumber and six 
weeks labor, workmen repairing and 
painting a 300-foot chimney scaled it on a 
platform hung from a single horizontal 
cable encircling the chimney. The stage 
itself consisted of brackets and planks 
hooked to the cable. It was raised eight 



t 



feet at a time by attaching an allematc ^ 
cable equipped with a lurnbuckle to which ' 
the platform was gradually lifted and 
hooked. The lower cable then was re- 
trieved and fastened eight feet higher. , 
Changing the elevation took only fifteen j 
minutes, The painters applied one coat on j 
the way up and another on the way down. 
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Divers in Submarine Armor Seek Silver on Sunken Ship*"^' 



Heavily Eirmored diving 
suits were given a thor- 
ough test aboard the old 
four-masted schooner 
"‘Constellation” before it 
put to sea recently in 
search of sunken treas- 
ure. The massive diving 
uniform was equipped 
with the latest apparatus 
for undersea work. The 
treasure ship sought by 
Capt. Alvin Lnes che ^ a nd 
his divers, James (^llom 
and Roy Hanson, v^as be- 
lieved to lie on the ocean 
floor off Cape Charles 
with $1,700,000/ in silver 
bullion, jew/bls of the 
Queen of Spain, valuable 
mahogany timber and 
3,000 cases off rum aboard. 






Tmsting imlmphonf lin* diJM¥ ‘fU fieaVify armored mufl tteifore demcends 
from BchaonOT "Cons foliation" expiorm for i^ndcrjca ^r«lIfu^w 











FUTURE TITANS 






“ \ LL ashore that*s going ashorei 
^ The ship files in five min- 
utes!” 

From your porthole four decks 
above the water you watch the 
last of the 500 passengers come 
the plane* Sea doors dang 

shut, lines are cast pfl, and tlic 
captam^s pouch containing last- 
mail is drawn up from the 
wharf* A faint throb indicates 
j that the engineers in the wing are 
"^speeding up the engines. 

\g^ A small policing plane dashes 
^ out to sea and returns, its power- 
■Oful grccn “all clear” light sigrtal- 
^ ing that the take-off course is 
-s^^clear. Then the monster liner gets 
under way. Spray beats against 
the portholes as the boat plows 
along to attain its take-off speed 
of 170 miles per hour* In two and 
a half minutes the 1,500 -ton titan 
lifts itself out of the water and the 
navigating officer is methodically 
setting a course for London^ 
eleven hours away* 

It sounds fantastic, but engi- 
neers think that you will be buy- 
ing tickets for a one-day ride to 
Europe in such a giant within 
twenty years. The fare will be 
about as little as you pay now for 
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HOW BEST CfiUlSJNG 
SPEED INCREASES WrTH 
WEIGHT OF FLYING BOAT 



aircraft firm, assembled 
on graphs a technical pic- 
ture of the flying boats of 
the future. He knew that 
flying boats are doubling 
in size about every five 
years and he wanted to 
find out what practical 
limits there might be to 
their growth. 

His conclusions are 
startling. Using accepted 
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aeronautical laws, he 
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a middle-class cabin** 
Recently' 3'ohu; 



flying boat designer for a leading 
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Top, changing shopa cJ wing fillet with madtUng clay for wmef- 
<Dnjicf of large air Jin«r* Ccnfer, Aou; crtti.tinc and tand- 
tnertofo with uvi'rAt. aoltom, 
of modern oi'r ^in*r 
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airu>arthy or he ditaa%ffTS that chan f** <nui£ be made at tiariaoa ptinim ert (h# frta^eil 



found that huge dying boats are not only 
possible but will be more efUcLent than 
the ones we have now, even without con-^ 
sidering probable improvements in ma- 
terials and engineering technic. To give 
a concrete picture of the future flying boat 
he assembled data ^on a type sixty times 
heavier than our present airplanes. 

This 1,500-ton colossus of the air would 
weigh about the same as a modern de- 
stroyer, Its 200,000 -horsepower plant is 
approximately the same as that of the 
“Queen Mary” or the U. S. S. '‘Saratoga.” 
The hull would be 375 feet long and the 
monoplane wing would be 550 feet long. 
The wing would be sixteen feet high, leav- 



ing plenty of room inside for engines and 
engineers. The boat would have a cruis- 
ing speed of 300 miles per hour at 10,1K}0 
feet altitude and it would need a run of 
nearly five miles to get into the air. The 
hull would be of modified design to 
help absorb the landing shock and the boat 
would need three-quarters of a mile in 
which to land. The cost would be about 
$20,000,000, about half the price of the 
“Queen Mary,” 

The tail alone would weigh more than 
a modem transport. Kleinhans figures 
that the tail group would weigh forty -five 
tons. The wing would weigh 165 tons, the 
hull, which would have to be strong 
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enough to smash through seas at 
170 miles per hour* 150 tons, the 
power plantj 300 tonsi and Oxed 
equipment such as interior fur- 
nishings, another ninety tons* This 
places the total empty weight of 
the boat at 750 tons and allows a 
useful load of the same weight, of 
which about a third, on a long 
ocean crossing, would be pay load. 

Fuel and oil for one trip amounl 
to 500 tons, and tweK'e and one- 
half tons are allotted for the crew. 
It would take 100 people to oper- 
ate the boat and take care of the 
passengers and the crew could live 



on board permanently. Passengers and 
their luggage are estimated at sixty -seven 
and one-half tons, leaving 170 tons avail- 
able as cargOp including mall and express 
matter* With a full load the boat would 
have a cruising radius of 4,800 miles, 
enough to cross the Atlantic non-stop 
with a very comfortable reserve. The boat 
would be able to fly 7,000 miles non-stop 



7opj big nac^r /tying boat. Cantor^ fj'jlerrt of lotttt oir 

truer* ffottomt looae mtringM pn tving /tuttar tofitn modat 
reacAej atalling angta in uJrnrf f-ynn-eJ' 
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Tap, ttudying mod^l plant bting tmated in wind 

/Slotm spinning propaiftr which im mhctricatily sirivtn^ 

Bcttctn^ hcut planes stduj q Campatison of old transport cabin 

frame taith that ot new sleeper transport 



if passengers and cargo were r em- 
placed with fuel. 

Right now this picture of a fly- 
ing boat seem.s as implausible as 
a trip to the moon. But the point 
iSi Kleinhans remarks, that the 
weightSt lifts and speeds are tak- 
en from the same practical for- 
mulas that are used for designing 
airplanes today. "As we see it 
now the flying boats of the future 
will be simple geometric enlarge- 
ments of our present types to- 
gether with any minor improve- 
ments that may be developed." 
Kldnhans states. "Actually, an 
efficient boat in the 1.500-ton class 
could be built at once if the de- 
mand existed," 

Large commercial planes are 
faster than small ones. This is 
explained in one basic formula. 
Doubling the size of a plane mul- 
tiplies its resistance four times 
and its weight eight times. To carry this 
weight, eight times as much power is re- 
quired but since the resistance is only 
increased four times, the plane can fly 



faster. Doubling the size results in an in- 
creased speed of twenty-six to thirty 
per cent. 



tContiDu«d to 116A> 
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Tiny One-Ceil Diatom Is Real Wonder-Worker 
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So small that 500 of them could be placed 
on the head of a pin, the one-cell diatom 
is a real wonder-worker* Scientists have 
, found 8,000 species of the diatom. In one- 
half a day, the tiny creature can produce 
another like itself and within one year 
from this original diatom may be bom 
five and one-half tons of the creatures 
beneath one acre of water surface. Each 
one is only one one-hundredth of an inch 
in diameter. Yet it is able to take chloro- 
phyl, the green coloring matter found in 
plants, add sunshine and combine carbon, 
oxygen, nitrogen, phosphorus and other 
inorganic substances into food* The dia- 
toms, having combined these things in 



their own bodies, are eaten by copepoda, 
sardines, clams, oysters and other marine 
creatures* These are eaten by fish and the 
fish by man. The millions of diatoms 
which escape their natural enemies sink 
to the bottom of the ocean after their 
short life and their tiny skeletons form 
enormous beds, in the course of ages* In 
Liompoc, Calif., these diatom skeletons 
cover an area of twelve square miles to a 
depth of 1,400 feet* This earth is valuable 
for polishing and grinding surfaces where 
a high luster is desired. It is absorbent 
and is used in making dynamite. It is 
good for filtering varnishes, oils, sirups 
and other heavy liquids. Road builders 
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' are beginning to u^e diatom-made earth in 
making concrete roadways^ Alive, the 
^diatom stores up oil in its body* from five 
f to forty -five per cent of its body being oil. 
^ When it dies, this oil is released to collect 
‘ with the oil from countless millions of 
' 'other diatom skeletons. Eventually it be- 
comes the crude oil from which gasoline, 
candles^ perfumes, medicine, flavoring and 
many other things are made. The diatom's 
various shapes, a perfect circle, an oval, 
. an ellipse, a crescent, and other forms 
with gracefully curved outlines, are so 
, ^faultlessly executed and accurately pro- 
’i^portioned that attempts have been made 
, to copy them for mural decorations, jew- 
.elry designs and textile patterns. Scien- 
tists often call the diatom the “grass of the 
■sea*' because it is the fundamental food on 
I which so much animal life depends. 



ook Rest with Own Light 
Adjusts to Suit Reader 



Pages of Notebook Turned 
by Hand Lever_^^^ ^ 

^ Time and effort are saved the stenog- 
rapher by a notebook holder which turns 
the page at the mere touch of a lever. The 
line of copy being transcribed 



Handy haldar ha* U* ou^n lamp. Airbbcr ^ 

ha{d book op*n nf place datirtfi \ 

Equipped with rubber- covered fingers ^ 
which hold open the pages at the place * 
desired, a new^ book rest Ls adjustable 
reading in reclining or sitting postucb.<, 
The rest has its own light, a fifteen- wartt"''* 
electric lamp suspended by flexible con^ 
duit to give thirty-five foot*candle powerjP 
on the reading surface. • ^ 



ways 



Reflector Lights Old Signs 
and Saves Electricity Y 

Designed for lighting tip old signs, mar-t^ ^ 
quees and running borders at a consider-^ J 
able saving in electricity, a reflector unit^ ^ 
is ready for the If 



*V€r of typttt'M right hand adifancat fh« fines and 
Cur/ts fAs page* af h*r copy book 



directly in the line of vision, a stroke of 
the hand moving the line up the desired 
space and turning the page when the bot- 
tom is reached. Press a button and the 
copy holder folds away into the desk. 



CMolasses is mixed with surface soil in 
India to produce wear-resistj 



highways, 



ten or twenty- watt/bidbs. l 





olarized Lighting System for Safer Driving 



POlAHl^fO 



Centvrt, arretl'r ifnitente urtfte of potansotion ef 
fifuJlampt anti tfiaitrirtg xcrimn. Circf«p top, gtatttM 
with polarised Unwft misftt bo mr viouting 

acrMtp. fnwot, baitotri^ tfiagtammatit ifltitt of hood* 
ttirrip iitttd urith xmatl polarixtr 



mitted rays, In the system proposed by 
L. W. Chubb of Weatinghouse resear ch 
laTaora lories, ibe planes of polarization of 
b^th headlamp and viewing screen are 
ranged at forty -five degrees to the hor- 
all /izpntaL Because the viewing screen and 

ide optically on each car. 



for the night driver, a polarized lighting 
system for motor vehicles would eliminate 
the blinding glare which frequently causes 
accidents. Light from an ordinary hcad- 
J^mip is a mass of waves vibrating in 

liirections. By insorling light-polarizing I headlight coinc' .. 

screens in the headlamps only parallel f the driver obtains a maximum of reflected 
waves are transmitted, These selected i light from objects illuminated by his 
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Ship Built in Uklahoma Hills 
Starts for Alaska on Trailer 



will be perpendicular to 
each other and the rays 
from an opposing lamp 
will be stopped by the 
viewing screen, eliminat- 
ing glare. The system 
calls for the use of larger 
light bulbs^ an inexpen* 
sive polari^ng screen in 
each headlamp and a 
third screen for the driv- 
en Existing equipment 
could be changed to the 
new system, but to foe ef- 
fective all cars should be 
fitted with the headlamps 
and viewing screen, ^ 



Asbestos Insulatton 
Applied to Walls 
with Spray Gun 

Asbestos insulation in 
colors to match your dec- 
orating scheme can be 
apphed with a spray gun 
to ceiling, waUs^ or even to pipes. Applied 
like paint, It adheres readily to metal, 
wood, cement) brick or plaster, providing 
a ftroproof surface that conser\-es heat tintl 
aids irt soimdproqAng. A scmare foot of 



From ttfw u3iMirfcrf hiih flJ O^fq/aaina thir cn&p'n trwiMr tTav€i*^ vn a 
triiihr tc S*Qttl€ Co be launched far a ccatt-linc voyage Co Alctka 



Woodsmen in the hiU country of Okla- 
homa who had never seen a boat con- 
structed a twenty-seven foot cabin cruiser 
in which four men made a land-and-sea 
voyage to Alaska. Their boat made the 
first 2,300-mile stage on a trailer. At Seat- 
tle it was launched for the Alaskan cruise. 



Heater Warms Water in Car 
for Winter Starting 

Designed to make starting easier in 
winter, a hot-water circulator for the au- 
tomobile engine will keep the motor warm 
in an unheated garage. An electrical elc- 
ment which ap- Js^ 

plies heat to a coil ^ ^ ^ 

warms the water m 

in the water jack- Bnl 

et and radiator of M 

the car, Thermo- ^ 3 

E\phon action set 
up by heating the 
water causes cir- df ^ 

culatlon through ' Ml 

the cooling sys- 

tern, carrying 

■warmth to all parts of the engine. Use o£ 
the device reduces winter starting time. 



Applying if coat of ambestaa on uraili Cf*d ptpjea 3. 



the sprayed asbestos an inch thick weighs r 
only six to eight ounces, thus no addition- 
al supports are needed to carry its weigkr 
on the ceiling. \ 
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controlled auto came up 
through the same relent- 
less process of evolution 
as do living things. It had 
Its monstrosities, its 
missing Imksjits abortive 
branches that died out 
leaving no descendants, 
its trends and reversals 
of trends. There is no 
more thrilling story than 
the process by which the 
marched on over a 
tlfocfeand mechanical and 
psychological obstacles- 
And this assembly 
of cars tells that 
story better than a 
thousand volumes 
could do. 

^ This collection of 
autos is the story 
of something that 
iv changed a civiliza- 
tion. In the dim 
iiorridors of muse- 
iK - tuns a^e endless 
||P ( Iga^erlngs^f things 
, j that once mattered 
— but are long dead 
II now. This man*s 
collection is still 



most im- 
^ portant story of 
this century,” the 
? man said slowly, “is 
told by these.” 

He pointed to 
twenty* five ancient 
v^ehicles lined up 
before the green 
background of an 
orange grove. 

The m an was 
^"•^i mdley B<ftfa welL 
who owns a ten- 
acre orange grove 
near Los Angeles. 

What he pointed 
to was the family tree of the auto— a col- 
lection of ancient power^driven vehicles, 
whicl^ hedias assemb^d during five years 
ofi«^1h5iaking^Q^£cl;j. His oldest “auto” 
is vintage 1399. 

And what he said is true. 

Take out the auto, and the twentieth 
century would he a different thing. Busi- 
ness, architecture, psychology, art, even 
love, have been altered during the last 
thirty-five years because man discovered 
how to harness the explosive power of 
gasoline vapor. Try for one day, or for 
even an hour, to eliminate the automobile 
from your life, your thoughts, and your 
speech. It Is almost impossible. 

The mudern, streamlined, finger-tip- 






r opf an t.acomobilt afviunvr. Cwntmr, Bun£ 

**Tnotor wafifji" of 1BS7. Bottam, 1&04 A.ato Car 
, with a real rcim^lp - 





V 




illf 

V ^ AUtOMOBIL 



Prictt f» down at taltt cMifujn* gott wjii 4bove it a J9J9 Dadift which comt $2flS& at tbt 
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living* still vital in our lives. This fact is 
typified by the condition of the cars. They 
all run. They chug* wheeze, and put on. 
one, two, or four cylinders, but they go. 
That is the only regulation. His cars 
must go from his ranch to the center of 
Los Angeles on their own power. That 
Is the hnal test, after each car has been 
painstakingly rebuilt. 

Of course, his arbitrary test sometimes 
causes confusion. One Sunday afternoon 
the owner was taking a 1906 Oldsmobile 
on her lest voyage. The Oldsmobile steered 
with a horizontal bar, A woman driving 



a big sedan became so interested in the 
Oldsmobile that she forgot to steer her 
own car. The Olds^ driver tugged fran- 
tically at the bar, and managed to escape 
into a service station, but the sedan ended 
in the ditch. 

The evolution of the steering gear is one 
of the most interesting of the many devel- 
opments illustrated by the collection. It 
starts ^th a ISKIO Sears which has a hori- 
zontal bar wdth a big ball on the end Per- 
haps the ball was meant to serve as a 
lightning rod. It hasnH any other purpose. 

By 1904 the wheel-type steering gear 

aai 
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Ti>p ti StfdfJ tur'J1#d 4Ut in^BO& 

with itvn-tiTwd uihwwitf a Ford «mt* 
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was beginning lo come into its own. One 
of the earliest steering wheels in the col- 
leotion is on a Ford bearing engine num- 
ber 2017. The original Ford was number 
999. Both well got this 1904 Ford by a piece 
of strategy. It belonged to the local Chev- 
rolet dealer. This made sort of a scandal. 
Bothweli stressed this point, until the 
dealer gave him the Ford. The bar-type 
steering gear held out with the wheel un- 
til 1907, Then it went the way of all me- 
chanical blunders.. If the bar had won, 
present-day speeds of better than 200 
miles an hour would be pipe dreams, 

In the early models, such as the 1905 
Buick, the steering column was almost 
perpendicular and the steering wheel 
rather small, but with a large grip. With 
each succeeding year the angle was re- 
duced urttU the almost horizontal steering 
column of today was reached, Steering 
wheels also changed in size. First, they 
grew to gigantic proportions, and then, as 
the ease of steering increased, they shrank 
again, until the modern wheel is about the 
size of the 1904 Ford. The grip, however, 
has become smaller. 

A 1906 Mitchell, nine feet tall, embodies 
a strange compromise in a famous pre- 
war argument. Around 1910 the doors 
versus no door controversy was at its 
height, The supporters of doors claimed 
they kept the wind out, while the opposi- 
tion maintained doors were in the way if 
passengers desired to jump out in case of 
accident. The Mitchell company solved 
the problem by building a four-door job, 
and leaving the front doors off. 

While the tires were growing and 
shrinking^ and the steering column was 
leveling, the motor was moving backward 
and forward. It started under the seat, 
then came forward under the hood. Once 
or twice it made another trip to the rear, 
as in the case of the 1905 Buick which has 
the engine under the seat and the gas tank 
under the hood. 

Just before the turn of the century, an- 
other type of power- driven vehicle saw 
the light of day. It came with great ex- 
pectations, fresh from the proving ground 
of the railroads. It was the steamer. This 
is represented in Bothwell*s collection by 
a “thing^* of the vintage of 1399. It looks 
like nothing of this world. It has the body 
of a hybrid buggy, the wheels of a bicycle. 
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two carriage lamps, fail-cllipUcal springs 
in the rear and lraiis\'erse springs in fronts 
a chain drive, and a seal somewhere In 
the stratosphere. But it runs— still. Once, 
before the turn, of the cenluryj that same 
Locomobile steamer managed to gel into 
Yosemite National Park, Up the grades, 
over the rutted wagon ronds^ it climbed — 
somehow* 

Standing beside the steamer is a repre- 
.sentalive of that other vanished race, the 
electrics. There are two electrics in Bo tit - 
well's eoUoctJon, One is dated 1907 and 
the other 1916. They were once hailed as 
the ultimate in smooth and speedy trans- 
portation. The 1916 model represents the 
high tide of its species. It is an enclosed 
mode!, originally selling for S2,900. Al- 
most a Ion of batteries are stored inside 
its frame. Its miiximum speed was twen- 
miles per hour. 

Not long ago Sir Malcolm Campbell set 
a world's land speed record at Salt Fliits. 
Utah. He reached a speed of move than 
3fl0 miles per hour. The great, grea t grand - 
father of his Juggernaut is stored in the 
huge barn where Bolhwell keeps his col- 
lection, It is a 1908 Overland racing car. 
It once roared through the dust of the old 
Corona race track, sixty miles from Los 
Angeles, However^ the speed record 

(Conlinnied to I4BA)„ 
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Folding l!^ewspaper Stand 
^ Is Wheeled Home at Night 



ing automotive fueL The 
nation's present oil sup- 
ply would cover the 41,000 
square miles of Ohio only 
three-quarters of an inch 
deep, while the known 
coal resources in Amer- 
ica would form a layer 
seventy-six feet deep 
over Ohio. In oil-poor 
countries, synthetic gas- 
oline is already being 
produced from coaL 



Driveway Is Easy 
to Find in Dark 

One home owner in Ja- 
maica^ N. Y., has made 
his automobile driveway 
easy to Hnd in the dark 
by constructing the drive 

and the apron in con- 
trasting colors. The sides 
are made of while con- 
crete and the center 
black, thus making it easy 
to see at night. The white 
apron was made by using 
white cement and light -colored aggregate. 
The black concrete was made by adding 
lampblack to regular concrete. 



L^ftf p^irtublm firui^popmr Hand built by rmtirmd plumbtrf oi 
MtanJ foUmd up to ba rotlad homt fur thm flight 



From plumbing to newspaper vending 
" Wft i wn step f»r n Angeles 

man. When he retired ifonTllTB plumbing 
business at sixty he piped together a col- 
lapsible newspaper stand. With plenty of 
display space for newspapers, both ver- 
tical and horizontal, it is protected by a 
huge umbrella. 



High-Priced GasoUae from Coal 
in Prospect When Oil Is Gone 

When America has burned up its oil re- 
sources and turns to coal for fuel, gasoline 
may cost three times as much as it does 
today. The Bureau of Mines has already 
installed a plant for converting coal into 
gasoline, but this method is thrice as ex- 
pensive as refining crude oil. Experts dif- 
fer on the life of mir visible oil supply, but 
pr. Arnq C' Fieldru^r^ r.f iht» tpphnn- 

logic bra nch of the bureau, aa ^ a com- 
priRiil|»& estimate points to exnKistion of 
the proved oil resources in fifteen years. 
After that, coal hydrogenation may be- 
come the economical method of produc- 



vith contrattitig wtiU* aprenm 
\y to mmm ai nigtit . _ 





Freight Boats 



Seven freight boats operating in 
New York harbor have bcon, 
equipped with two-way WestAn^ 



Electr ic radiophones to test Ithe 
possibilities of reguiarl^adiophone 
service for commercial craft. Two- 
way conversations between the 
vessels and their dispatchers 
ashore may be carried on day or 



7 * uio o/ in itrt commtrdtJ e^aft 

fn Nrut Y^rk hatbiir^ 9y«t«iR permitm 

titio-u>ay KnnifrT»atianM biiittttin tfit btmtf antt dim- 
patchmrM aihprr^ Both tand and bMt radio tranm-^ 
miltwra and rwetiVwTM oporatm on th^rl U]dCV» /fp#- 
watt aalm bming uamd afloat 



night. Connections can be made to any,^ ir 
/land telephone when desired. The shor^ ir 
equipment consists of a 400- watt short tt 
. ^ wave transmitting station on Staten island V Lr 
i and a receiving station with facilities for j a 
Inter-connecting the radio voice waves^'^ 
j with the telephone company's land wires* 
Low-powered five -watt sets are aboard 3 
the seven boats, five of which are tugs, 

Plans for radiotelephone service in the 
r- harbor liave been under way for several^ Strange 
' years and the transmitting station now in 
use was erected by authority of the fed- 
'i eral radio commission* Installation of the^ vey 
service has been delayed, however, pend- 
ing e^eperiments with simplified equip- 
■*'lnent which includes an improved method, 
of calling the boats* Selective signaling 
apparatus is usedji^^telephone bell jring- 

-tjj : -j 



ysterious Noises under Sea 
Heard Off Pacific Coast 



f noises coming from under the 
ocean have been reported recently jby sci- 
entists of the U, S, coast and geodetic sqr- 
while they were maKing eleclricat 
soundings off the California coast. The 
“click-cliek — thud-thud” was heard at 
regular intervals every day during the 
survey expedition. No explanation of the 
nhenomeifon haahecn mAdeC] /> { 
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H^carfji^ mashst two tailort of a iundittg party 
in En^lith war gammm carry twa^Way I'lr^ro 



Playing at "*war'^ on the English coasts 
a landing party of sailors representing the 
invading enemy donned gas masks and 
went ashore at Stud land Beach near '' 
Swanage^ to be met by a small defending^ 
party of British soldiers. JThe ^iors car- - 
ried a portable ra^q traisgii^er with a' 
self-contained receiver to maintain com-» > 
munications with their supporting navy. / 



Spark-Plug Racket Ended 
by Court Order 






Protection of the public against the salc"^ 
of reconditioned spark plugs as new 
is afforded in a recent federal court rul--^ 
ing. This decision enjoins the sale of 
reconditioned spark plugs unless all iden- 
tifying marks of ^ the original plug 









Designed to keep 7,000 spectators warm 
without heating the arena, a large furna 
system will be installed in the municipal 
coliseum at Fort Worth. Te x. Sixty- fiv 
giaul fUiiidCt^i;, OS^ble of generating more 
than twelve mtllion British thermal hea 
units from 12,500 cubic feet of natural gas 
per hour will be arranged in 
batteries spaced around the 
The heating units will be located 
the seats. Large ducts will carry warm 
from the furnaces to the rear of the 
row of seats wherejJ; will be forced 



ro\vj ef seats where^JIJ; will be f 
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Shawinw where healerm and autieta wilt be tocaled 
to keep fpecto^ara warm 



ward over the audience. Then the warm 
air is drawn back into the heating 
through vents beneath each row of seals, 
iwhile the af*ena 
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‘ Invading Sailors in Gas Masks 



removed completely, the appearance 
changed, the shell and bushing painted 
ted and plainly marked ^*used.^* Thus the 
buyer may see for himself w'hether the 
plug is* reconditioned by noting whether 
hexagoital face^f the shell bears the W'oi'd 
''used." The court points out that the 
wholesaler may not intend fraud in sup- 
plying dealers with reconditioned plugs^ 
but that the result is the same if dealers 
sell the plugs as new goods. If a lower 
price than that of new plugs is asked, with 
the buyer assuming that the merchandise 
is new, unfair competition with spark-plug 
manufacturers then exists, the court ruled. 
The decision is regarded as an important 
step in eliminating the spark-plug racket. 






Giant Furnaces in Coliseum 
to Warm Spectators 
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EPLETE with striking features, this 
16-tube special amateur-professional 
receiver is designed to meet every rigid 
precision speciRcation of the professional 
operator and advanced amateur. 

It consists of two compact major units, 
the receiver proper supplied in a neat 
metal table- mod el cabinet, and the power 
unit shown in the lower photo. Unusually 
flexible and complete in every detail, it is 
engineered to assure maximum sensitivity 
and extreme selectivity. Although there 
are no plug-in coils, it is claimed to cover 
equally well the highest and lowest fre- 
quencies from 15 to 560 meters. 

The main tuning dial is directly cali- 
brated in megacycles from 2.5 to 20 J and 
in kilocycles from 540 to 2,500, This dial 
is equipped with an ingenious mechanical 
shutter which operates in conjunction 



with the band-changing switch, 
making visible only the frequency 
band in actual use. Other features 
include, two stages of tuned r.h on 
each band: 3 air-tuned if, stages: 
5-band switch: band spread on four 
of the short-wave bands; beat -fre- 
quency oscillator: automatic vol- 
ume control; tone control and vari- 
able selectivity which permits 
high-fidelity reception at one ex- 
treme and needlepoint sharpness at 
the other. It *s also available with 
crystal filter if desired. A view of 
the “Super-Pro*^ chassis assembly 
is given in the insert nkoto. 
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JTERE is a short-wave 2- 
f feji tubcTj with ti coij-chang- 

switch^ that any beginner 
can assemble and wire with 
ordinary tools. The principal 
feature is the all- band range 
without the usual bother of 
changing plug-in coUs. This 
_ band-selecling device consists 

of four universal sockets built 
into a molded selector s which which is op- 
erated from the front panel* Four stand- 
ard short-wa%^e plug-in coils covering the 
20, 40, SO and 160-meter bands are insert- 
ed in the sockets. Any one of these coils 
can be switched instantly into the circuit 
by merely turning the knob on the front 
panel to the proper setting. 

The circuit used is very simple, it con- 
sists of a regular regenerative detector 
and an impedance-coupled audio ampli- 
fier employing tj^jes 38 and 39/44 tubes. 
These tubes were chosen because they 
combine dependability with good gain, 
and, as they were originally designed for 
automobile use, no difficulties will be en- 
countered from microphonic noises* They 
are of the 6,3 -volt heater type and may be 
operated from either a small slep-dowm 
transformer or a G-volt storage battery* 
B- batteries are used for the plate supply, 
and, as the drain is quite low they will 
last many months. However, if you have 
a B-elimmator, that may be used instead 
of the B- batteries* A further suggestion 
for a power supply, is the pow- 

er unit described in this issue. 

\ Using a 6- volt storage battery for 
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the heaters, the WTiier obtained 
some excellent results during 
the preliminary tests. Foreign 
signals received with good volume 
included stations in Spain, Germany. 
England and South America. 

Base and Iron I -panel details appear in 
Fig. I; aluminum or any suitable sheet 
metal may be used. The base and pane! 
are standard sizes, and all parts are ob- 
tainable from any of the radio supply 
houses. It will be noted that the metal 
chassis is slightly larger than actually re- 
quired. This is recommended for the con- 
venience of the beginner, and allows plen- 
ty of room for variations and improve- 
ments that can be added later if desired. 

All major parts are fastened to the 

(ConUnued to t3€A^ 
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“A^B” Power Unit for Six 'Volt Tube Sets 
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\/OU can build this 
^ complete A and B 
power-supply unit lor 
about five dollars. It will 
supply up to 180 volts of 
well-filtered B power, 
also heater voltage for 
the popular 6. 3 -volt tubes 
specified in several radio 
construction articles 
which have appeared re- 
cently in Popular Me- 
chanics Magazine. 

Doing away with B- 
batteries, storage battery 



or a separate healer transformer, it ia 
suitable for use with any receiver using 
up to five tubes of either the glass or all- 
metal 6.3-volt variety. Experimenters and 
service men will find it a handy power 
unit for trying out new circuits as it can 
be connected quickly and plugged into 
any convenient 110- volt, 60’- cycle line. 

Intermediate B -voltages are easily ob- 
tained by connecting a 25, 000-ohm, 50^ ’ 
watt, tapped resistor across the output. In 
this case it will be necessary to by-pass 
each extra voltage tap with a 1-mfd*, 250- 
volt by-pass condenser to eliminate any 
hum that might appear at such points. 
Merely connect one side of the by-pass 
condenser to the voltage-divider tap and 
the other side to the common ground sol- 
dering lug that is mounted on the metal 
base. To provide for these extra voltage 
outlets, a 5 or 6-prong cable socket and 
plug may be used instead of the 4- prong 
t3?pe shown. There is sufficient room uji-^ 
der the metal base to mount the tapped 
voltage divider and by-pass condensers, 
thus making a compact and flexible unit. 

Construction details for the base appear 
in Fig. 1; the dimensions of the large cut- 
out will depend, of course, upon the type 
of power transformer used. This base is 
available from radio supply houses, formed 
and ready for drilling if desired. A sim- 

(CnnliDtied to 130Ak‘ 



.TOCGlE SWITCH Ofi 
FPOhrr Of 8ASE. 



' CROMMET 



BLACK LEaBS to GUO. OH >ai ova 



: MACH. SCREW 



TO I IB- V. 
A.ciuwrf' 

L1ML 







BUMPER 

bracket 



eaf antenna of the tel* 
^coping ‘ T oif 

for mounting the inoa^ 
"tilted rod directly orl fftc buntp- 
cIT" bracitet* Suitable tor ute 
with S-meter *^lrort*ctiVrri" 
uniif “(J■cmflifep^o^a'■ /or 2-Lwoy 
onrofi^pr phone, or regular in- 
stallatioti on tunct-type cor*- 
Below, Mtrita-porallcl r<nJi<» 
n0f*C filter for clectne motor*; 
choltot conaimt of tSff (urns of 
jTn. 22 d^C.c, magnet t4^/r« on 
/■ti-tn+ forms 



Clamp 

PLATE 



BUUPfR 



TO JNTTRFFRiKli D€;V|CE 
CrtOKE \ 



ftUBBER— ^ 

INSULATIOW \ 

LEAD CONHECTOI 



CMOKE 



iOD: 

OHMS' 



■ROUHDED SJDE OF POWER JJNE 



Jncxperil'tl'ti lour- loss coil form 
auoiiiibte with 4f 5 and ff prong* 



CLIPS 



bakeuti panel 



threaded ^ 

HOLE 



Right, on oW pmbrefid ttock CLAMP 
ipohvs fl handy temporary 
vrounif tod (or portablr rc- 
CCtMcrs and tranamittermi 
sandpaper is uccif to re- 
motte o/l enamel from metal 
shaft to provide good Con- 
lucl in dump ground, ffe- 
loWf sturdy untCnna mast 4r 

madv from pipe fittings 
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«NO0 FROrt CSCD 
BfRDING POST 



PKNEL 



BAAfUTI 



5fATJCjMftLR.V COFfTAP 
BFNT from 
■’ flat 1 - STOCK I 



ENU OF Fi-ST BFA5E 
STfllSP FORMS LUO 



JUUPiRS 



I PfPE FJ.AKIGE insulator. 

(FlOOA rf 

1 KRUD^/^NP 
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A b oi/e. Figs, i 
and S ahouj sim- 
pic e;k:|:hcrjmcn£aJ 
suriiches tasHy 
made from adds 
and end*; Fig. t 
is s uit able far 
battery sets; 
Fig* 2 is a push^- 
bat ton variet y 
far switcfitag me- 
ter* in ond out 
of f c*f ctreuEt**’ 
a d^prong soohet 
and an old fuE*C 
shown r rt 
Fig. Ji pfoi/ide on 
insulated ptus~*" 
line switch 



i ^ no -VOLT tube PftONSS 

IA.C- POWER LINE 



WIRE 



tieiaur, insulated mamitjnff 
far *mafJ fis^fd r esi s t otSf 
made from Bahelite scraps 



Mj_PIP£ 

~Ajt COUPLING 



RES3STDK 



FLOOR 
FLANGE . 






Six-Tube Portable Receiver 



. POPULAR MECHANICS 



Goes to the Ball Game 



' W 

mounting or ring suspension. It solves tlm 
problem of the sound man who must ma^ ' y 
one microphone do the work of many,^ 

For the amateur it provides a desk mik^^^— ^ 
at the home station and a hand-type in- * ' 
strument for portable field work witliout’l*'' 
costly duplication. >4 i * 

f 3UJ — 

Modem t)ra I 'Simplifies ^ 

All- W a vejRninS- 

m 

All “cleared channels” are indicated on 
this dial disk by red triangles; “partially 
cleared channels*^ are shown by green i 
triangles with the predominalmg station 
call given. Frequencies shared by many 
&tation$« and j^'hlchare useful only locaUyj 
by white w^avy lines and are 
I stations only,*' Owners of 
del all -wave receiver can 
te from frequency to wave 



are ind^ate 
iTiorked\“ 
this 1 
easily 



Shaped like a golf bag, but less than 
half the sUe, a portable receiver is avail-pv i 
able for baseball fails. It serves a iiunibcr ^ ^ 
without disturbing those near 
The name of each player is known 
well as the play, because the broadcast is ^ 
heard while watching the game. “ ^ 

?5 C06 

General Purpose Microphone 

Available in ei- 
I her crystal or 2- 
button carbon 
types, this single 
unit serves many 
different purposes 
for sound men and 
amateurs, A spe- 
cial handle and 
base permit in- 
stant change from 
desk to hand in- 
strument. The 
same “mike** may 
be adapted easily 
for direct stand 



f 

- ^ 



length by running a line through the cen- 
ter of the dial. Other information helpful 
to short-wave listeners is included. 



^Blueprints covering radio construction 
articles in past issues can be obtained for 
25 cents each; material lists are available 
without charge on receipt of postage. 



NEXT MONTH— How to Build a Six-Tube Dual-Band A,C,-DX, Receiver, A 
simplified up-to-the-minute set; tunes two hands, includes many police, amateur 
and aircraft signals, abo standard broadcast receptiom Other features include a 
Five-Meter Pocket Receiver using 2 lype-30 tubes in a compact low-cost unit. 



f4. 





A REAL interesting pastime in which 
^ all members of the family can in- 
dulge is brass lapping. Attraclive patterns 
that stand out in bold relief on plaques, 
book ends, etc*, are formed by simply 
punching a design through a paper pat- 
tern onto a piece of metal and tapping 
down the background- To start out, get a 
piece of 30-ga. soft sheet brass, some ply- 
wood for mounting It, a light hammer, 
small round -head brass nails, and a piece 
of Vi-in. steel rod about 5 in^ lo^ng, which 
is ground to a point to form a tap™ 

ping tool. Steel wool, lacquer, etc,, are 
used for finishing. Fig. 6 shows how a 
design and a piece of sheet brass are fas- 
tened to the plywood. Nail holes are made 
by piercing the design sheet and metal 
with the tapping tool. Next, the outlines 
of the design, including the border* are 
gone over with the tapping tool as illus- 
trated in Fig, 3, striking it firmly but no-t 



hard enough to punch holes in the metal. 
The taps should be so close together that 
the resulting impressions form a contin- 
uous Line. When the transferring of the 
design has been completed, the paper is 
torn off and the background tapped down. 
It is best to make the taps about V 4 in, 
apart at first, then go over each section* 
always avoiding a regularity of pattern* 
until the surface consists of a solid mass of 
tool marks. After getting the "knack” of 
doing this work* the job can be speeded 
up by using two tapping tools at one time. 
Polishing of the brass comes next. For 
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the background with a small brush. For 
a red*hro\\Ti color use a solution of bari- 
um sulphide and water. Successful chem-^ 
ical coloring depends to a considerable 
extent on having the work perfectly clean, 
so it is advisable to wash the metal with 
gasoline or benzine. Refrain from touch- 
ing the cleaned surface until the cliemicals 
have been applied. Colors obtained by 
chemical action vary somewhat in inten- 
sity according to the number of applica^ 
tions. The fmfil application should be fol- 
lowed by a coating of clear lacquer to 
make the finish permanent. 

A simple frame which covers up the 
nail heads, as showm in Fig, 7t increases 
the attractiveness of most pieces^ especial- 
ly largo ones: like the desk-blotter pad* 
Figs, 1 nnd 2, The frame consists of two 
layers of hard-pressed board or veneer 
glued onto the plywood backing, One 
piece butts against the edge of the brass, 
and the other overlaps to cover the nail 
heads. By anchoring the bottom layer to 
the plyw^ood with wire brads, the entire 
glue job can be completed with one 
clamping. Next comes the hnishtng of the 
w'ood* Sand the surface carefully to re- 
move blemishes, surplus glue, etc*, being 
sure not to mar the finish on the metal. 
Then, apply a coat of oil stain, wiping off 
the surplus so that the w^ood will not be 
streaked. Finish with a couple coats of 
wax. If a naturaLwood finish is desired 
use shellac and wax. 



this you can use cither No. “0" or "00’^ 
steel wool. By working back and forth in 
the same direction you will be able to pro- 
duce a bright surface free from scratches. 
To preserve the shiny surface apply a coat 
of clear lacquer, Fig. 5, or if desired, color 
the background by applying bronze of the 
desired shade. By wiping off the high 
spots before the bronze has had a chance 
to set, it is possible to obtain some attrac- 
tive effects. Still another finish consists 
of coloring the metal chemically. To get a 
black finish, dissolve a small quantity of 
liver of sulphur in water, and apply it to 



T=7 ^ 
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Trinket Chest Holds Photo on Your Vanity 




■SAW DEtP 

5 



CUT wr 



GFlOCVIN^ Tht CENTER 
PORTION OF THE FRAME j 



GLUE JOINT 



PtTVyOoD BfliF 
i*i"sTRlP ACROSS BACK 



Framing a faiforite phetageaph 
And proifiding icar dtatP€ra, 
ihii Apmhinutioti triftkml ch«ft 
it hath arnammntai and 
Tht drawtr tamparimtntt art 
Mtmply boxt* madt of plyuwod 
and amujntnttd with ftuttd 
avarlaym, DfaitftrM, madt a( 
light tvaod, at* af thf "Ruth** 
typB and tht frtfOtt art Httmd 
u>ith strip tatrlayt 



Two tiny drawer compartments and a 
photo frame mounted on a two-part off- 
set base make up this attractive trinket 
chest* This project will work up well in 
fancy contrasting woods or, if you prefer, 
you can use plywood throughout, except- 
ing, of course, the photo frame, which 
should be of soHd stock* Using either ma- 
terial, the procedure is much the same* 
First, you get out the base to the size 
given and glue the two parts together. 
Then come the two drawer compartments 
which are duplicates, with fluted overlays 
on each side. The flutes can be cut with 
a Vi-in* gouge. The drawer fronts are 
made up as a single piece with the overlay 
glued in place. Then they are sawed in 
half, allowance being made for the width 
of the saw cut to assure perfect fit* The 
ends are then rabbeted for the sides and 
the inside face is grooved for the bottom, 
*/io-in. plywood being used for the latter. 
The photo frame is made up and joined 
just like a picture frame and an overlay 



Ls cut and fitted inside as shown. Then 
the three parts are mounted on the base 
ready for finishing. If you use plywood 
the whole thing can be enameled black 
and then striped with white. 

Scraper to Remove Vartiish 

Made from a wood scraper or an old 
butcher knife having a high-grade steel 
blade, this scraper was designed to remove 
dry varnish, liq* 
uid removers be* 
ing undesirable as 
they tend to dis- 
color the wood or 
may even soak 
through a thin- 
veneered surface 
and soften the 
glue* All cutting 
edges are beveled 
or sharpened to a knife edge, after which 
they are slightly squared on an oilstone* 
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Ice Scooter from Old Skate 
Gives Thrilling Ride 




AH*r a tit Urn practice, ^ou can do prvtty 

fancy tticha lurtA JiFiic cc«of*r 



You can skim over frozen ponds, creeks 
and slick sidewalks at a fast clip with this 
simple scooter* To make it, screw an old 
ice skate, preferably of the hockey type, 
to a hardwood block about 12 or 15 in* 
long and 6 in. wide. A length of ^-in, 
pipe attached to one end of the block with 
a floor flange carries the handle, which is 
a tee fitted with two nipples threaded at 
one end only. A couple of flat-iron braces 
w^ill help stiffen the pipe assembly. 



"For Rent” Sign Folds Up 
When Not Needed 

One home own- 
er who rented 
rooms to tourists 
fixed his roadside 
sign so that it 
could be folded up 
when all the rooms 
were rented* The 
sign was made by 
hinging two 
boards together 
and pivoting them 
to a post slightly 
off center with a 



lag screw so that when the sign was fold- 
ed it would hang in a vertical position, as 
indicated in the lower detail* A hook on 
the edge of the upper board engaged a 
screw eye in the top of the post to hold 
the sign horizontally. When folded, the 
same hook engaged another screw eye in 
the edge of the lower board. 

Red Reflectors on Roller Skates 
to Prevent Accidents 

If your children 
have roller skates, 
it^s a good idea to 
put red-glass re- 
flectors, which you 
can get at a dime 
store, on the out- 
side strap of each 
pair of skates* 

Then if the chil- 
dren skate out in a street at night, the red 
reflectors will show up brightly in car 
lights so that motorists can see them. 



Bulky Work Fed into Typewriter 
with Aid of Paper Tape 

Addressing bulky circulars, envelopes 
and the like on a typewriter, which is 
usually a difficult job, can be done easily 
with the aid of a 1-in* strip of gummed- 
paper tape stuck to the platen as indi- 
cated* One side of the strip is left free, 
forming a slot into which the work is in- 
serted, and placed in position to be typed 
by rolling it down from the front instead 
of through the machine* When the work 
is finished, the tape may be removed 
without injury to the platen* 




Tap* continet edge* c/ luorh mo thid it pa** 
around platen eoMity 






POPULAR MECHANICS 



907 



Upholstered Stool Comes Apart for Cleaning 




As the cloth o£ this footstool is held in 
place by a removable ring, it can be taken 
off and cleaned easily. The ring comes 
down over the sides of the base and binds 
the cloth in place. Before assembling the 
stool, glue a piece of heavy Turkish towel- 
ing to the top surface of the base to cush- 



ion the upholstering cloth^ which is ser- 
rated around the edge so that it can be 
clamped under the ring without wrinkling. 
Two short pieces of flat iron, screwed to 
the bottom sides of the ring and base, 
hold the assembly together. Finish the 
v^ood in the natural color. 



Carpenter’s Level with Adjustable Pin Aids in Sloping Work 



Getting the correct slope on sidewalks, 
porch roofs and similar W'ork is an easy 
matter by using a carpentcr^s level which 
has an adjustable pin near one end, held 
securely by means of a set screw. The pin 
is graduated in sixteenths of an inch and 
is spaced a predetermined distance from 
the other end of the level, so that it can 
be adjusted to any inclination per foot. In 
use, the slope of the work is first deter- 
mined, after which a straightedge is laid 
over the two sides of the form or frame- 
work to hold the level as shown. The 
forms are then adjusted at all points until 
the level is perfectly horizontal, which as- 
sures getting a uniform slope. 



flClinkers that stick tightly lo the sides of 
a firebox can often be loosened by sprin- 
kling them with a handful of salt. 




SIDE OF LEVEL ^ 
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SMOKER’S Stand 




handles 



brass 

hinges 



l" SQUARES 



half lapped 



feet doweled 



rounded 
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overhang 



detail of post 
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Blueprint 



CA)?DB0ARD 



WOOD BLOCKS 6B00VED 
TO HOLD POST 



M.i. PARTS MADE 
QF walnut or 
MAHOOANV 



DRILL PRESS 



half pattern 
O f partition 



partition 



CENTER GROOVES \ 

router bit 



half pattern 
OF SIDES 



FLUTES'' 

hinse mortise 



DETAIL OF BASE 



A DRILL PRESS MAY 8E 
USED TO ROUT THE OROOVES 
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Lubricant Blown into Door Lock 
with Soda Straw 




Poutdermd graphit* 6t«wn into cyltndtr^typo lochm 
a hottitr tabricaiit than oit 



Powdered graphite is a better lubricant 
for cylinder- type locks than oil, which 
gums the mechanism and collects dust. A 
good source of graphite for this purpose 
is obtained by powdering a soft-pencil 
lead, which can be done by rubbing the 
lead on a piece of hne sandpaper. 

— K. F. Keith, SU Petersburg, Fla. 



Improving Hot- Water Plant 
in Two-*Story Building 

In a two-family home where a radiator 
on the upper floor ^‘robbed” the one on the 
lower floor to such an extent that the lat- 




Thr* Mimpla triiih will dittribat* hot 

ftVO Cvnn*etrd ta *anta fi*af 



ter was ineffective during extremely cold 
weather j both radiators being connected 
to the same riser, the problem was solved 
by reducing the inside diameter of the 



pipe nipple at the upper radiator. This 
was done by soldering a brass disk over 
the threaded end of the nipple, which was 
in. in diameter, and drilling a ^^-in. 
hole in the center as shown. This reduced 
the flow of hot water to the upper radiator 
more than half so that the lower one re- 
ceived plenty. 

— James R. Knox, Irvington, N. Y. 



^ Tool for Looseniag Taper Pins 
in Small Shafts 

The tricky job 
of loosening taper 
pins in a small, 
slender shaft is 
handled easily 
with this simple 
tool, which can be 
made from an old 
magneto magnet, 
or a strong piece 
of iron of similar 
shape. The mag- 
net is drilled near 
the ends, and one of the holes is tapped 
for a thumbscrew, the end of which is 
ground to a point as shown. In use, the 
tool is slipped over the shaft and the 
thumbscrew is turned down to force out 
the taper pin. 

Crutches Have Spiked Ends 
Inside Rubber Tips 

Without affect- 
ing their regular 
use in any way, 
these crutches are 
especially valua- 
ble to avoid slips 
on the ice. The 
rubber tips are 
removed to ex- 
pose a spiked end, 
which consists of 
a serrated furniture glider known as a 
“silent dome.” This is drilled in the cen- 
ter and screwed to the crutch. When the 
spiked end is not wanted, the regular 
rubber tips are replaced. To prevent the 
sharp edges from cutting through the rub- 
ber tips, merely slip a section of a small 
cork in each one. 






FOR WINTER-SPORT EQUIPMENT 



CKIS, toboggans, or any other winter^ 
*' ' sport equipment with wood runners, 
should be w-axed on the running surfaces 
before using. This prevents wet snow 
sticking to tlie wood, A good wax can be 
made by using the formula showm in Fig. L 
Application is made by heating the wax 
slightly so that it can be swabbed on with 
a soft cloth. Fig, 2, A, shows equipment 
for preserving the toe bend and arch of 
skis. The toe spreader, B, is a simple 
gadget made up frorn %-m. hardwood. 
Both the toe spreader and the arch- 
spreader block should ijc of a sir.e to 
slightly force the wood, as at C, Every 
skater appreciates the advantages of hol- 
low-ground blades, and Fig, 3 pictures a 
Avay to "hollow- grind” ice skates 
on the drill press fitted wi th a 
sanding drum. The w™d guide 
keeps llie skate blade square to 
the drum surface, wlttle the diam- 
eter of the drum gives just the 
right amount of "hoLlow.’^^ If you 
snowshoc wdth hard-heeled boots, 
fasten a square of leather to the 
lacing as in Fig. 4. This little stunt 
will save a lot of patching, 
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Artist’s Improvised Ash Tray 
Clips over Drawing Board 



Thiw cmH tray l« o/uMy* within reach, ytt Joec nat 
iniar^frt with yaur work 



paper with the razor blade. Il is best to 
make a few practice strokes on some scrap 
material, substituting a piece of wood for 
the triangle, until you get the knack of 
holding the blade to keep it from digging 
into the straightedge. Also cut across the 
grain of the board to eliminate the tend- 
ency of the razor blade to follow the grain 
and make the job difficult. 

— Arthur Trauffer^ Chicago. 



Pen Aids in Oiling Clocks 

Instead of oiling 
the works of a 
clock with a small 
can, which gener^ 
ally results in us- 
ing too much, use 
an ordinary writ- 
ing pern Just dip 
the point in the 
oil or apply a few 
drops from the 
can, and then 
touch the point of the pen to the part to 
be lubricated. 




Artists, draftsmen and others who work 
at a tilted drawing board where it is dif- 
ficult to use a regular ash tray, can make 
one from a tobacco tin that will dip to 
the edge of the board as shown. Just rivet 
a spring -St eel clip to the hinged cover of 
the tin. A coat of crackle paint improves 
the appearance of the tray. 

Photo Prints Trimmed Squarely 
with Triangle 

If you have no photo trimmer, a good 
Irimmmg job can be done with a cheap 

celluloid triangle 
and a safety-razor 
blade. With a 
pointed tool, 
scribe a line along 
one side of the tri- 
angle a distance 
from the edge 
equal to the width 
of the margin de- 
sired on the print. 
Then lay the print on a board, place the 
triangle on top with the scribed line at the 
edge of the photo and cut off the surplus 



Simple Idea Helps Home Molder 

Both the home and professional molder 
will find that they can get better castings 
if an atomizer is substituted for the usual 
swab to dampen the sand around the pat- 
tern when removing it. The atomizer ap- 
plies the molasses-and- water mixture 
uniformly, does not displace any of the 
packed sand or make it too wet in spots. 




Dwnptning thm sand aroumf a poflern lui't/i art 
assartt ft eattinw 
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“Beehive” Sewing Cabinet Turned on Lathe 




AlL tVAftTS 7UHMEC 
tQQM UAQ.D htAlPlf 



HOLE 



HaLt 



BA5t fOA 
5TAMD 



hole 



MIL 
foot; 
■A fl£U 



ball Ttp 3&D0L 



^ iQLrARtS 



Storage ipaee tvf nrctlfe*, thimblts and other Stfu^rnC 
ties iM (ound rn the **beBhit!e*^ top of thit novel weuting iabirtet, 
SiJe jpoo/$ oi thread are always handy. Yap can build it either 
uriifi or It Hoar Mtand 



This sewing cabinet is an "all “lathe'' 
project, for the cabinet and the column 
which supports it are assembled from 
turnings; the only exception is the two- 
part base for the stand. As you will see 
from the details, the cabinet is a two- 
compartment affair made up of three sep- 
arate turnings, the lower piece turned and 
recessed from a single thickness of stock 
and fitted with pins or holders for a half- 
dozen spools of thread. The second mem- 
ber will require two thicknesses of stock, 
glued together, and the top member three 
thicknesses. You can finish these parts 
right on the lathe. First, sand and apply 
an oil stain — light oak color is just right — 
and wipe off the excess. Allow to dry 
thoroughly and then, with the work 
mounted and the lathe running, apply wax 
and polish with a cloth. The cabinet can 
be made either with or without the stand. 
If you want the latter, lay out and turn 
the column and attach the base of the 
cabinet to one end with a .single screw. Or, 
you can form a dowel on the upper end 
and glue this in a hole bored in the base 



as shown. Saw out the base members and 
cut the half-lap point as indicated. Finish 
these parts to match the cabinet. If the 
cabinet is mounted on a stand the ball 
feet can be omitted. 



Cord Tie for Adjustable Shades 

I find that good 
ties for the ends O'f 
ropes on awnings, 
roller shades, etc., 
can be had by us- 
ing rubber-tired 
wheels from toys. 
When the wheels 
are fastened to a 
wall with round- 
head screws, you 
have a neat job, 
and the cords are 
easily fastened by winding them once 
around the lower part of the curved rub- 
ber rings and drawing some of the loose 
cord behind them as showm, 

—Frank Bentley, Jr., Missouri Valley, la. 






JT^ARLY in the nineteenth century, when 
^ rumor brought word to the good folk 
living along the Hudson that, ^‘a fellow 
named Fulton had built a boat and in it, 
planned to make the trip from New York 
City to Albany under steam power alone/^ 
popular opinion promptly dubbed the ven- 
ture impossible. Robert Fulton became 
the target for criticism and derision, harsh 
and unfeeling* Yet his famous "Clermont'^ 
not only made the run. it effectively si- 
lenced the critics and jesters and inaugu- 
rated an era of steamship development. 
Although small and extremely easy to 
construct, this model is designed to scale 
and retains all the important details of the 
original “Clermont*” The hull is made 
from two white pine boards, 12% m, long, 
V^.i\ in. wide and In. thick, called up- 
per and lower lifts. These are sawed to 
their respective shapes, as in Fig. 1. using 
the lift lines. Fig. 3, for patterns. They are 
then temporarily nailed together and bev- 
eled to conform with the amidships sec* 



tion. Pig. 4, While together, the bow end 
is sawed to the curve of the stem as in the 
side view, Fig. 2, and carved with a jack- 
knife or small drawshave to a smooth bow 
section* Pencil centerlines are now drawn 
on the top and bottom. Then the boards 
are taken apart and the stern end of the 
lower lift is carved to approximate hull 
section “A,” reducing to meet the stern- 
post and widening forward to merge with 
the beveled section previously cut. The 
30 -degree bevel of the lower lift at the 
stern should be noted and cut, then carved 
as described just above* 

Now, on the top surface of the upper 
lift, rectangles are laid out corresponding 
with the forward and after hatches and 
engine well, to the sizes shown in the top 
and side views, Fig, 4, At indicated points 
on the centerline* % 2 *in. holes are drilled 
to receive the masts* The rectangular 
openings are cut entirely through the up- 
per lift, care being taken to provide for 
the steps of both hatches. 
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The lower lift is again lightly nailed in 
position while markings are made on its 
top surface to correspond with the cut-out 
rectangles of the upper lift. The lifts are 
separated, the marked sections cut down 
^0 in. below the lower lift surface and 
the hatchway steps marked and cut out 
When the cut-out sections and steps are 
smoothed with sandpaper^ the two lifts are 
permanently joined with waterproof case- 
in glue. When the glue is dry, the assem- 
bled hull is again sanded and planking 
lines scored with a steel scriber and 
straightedge, as indicated in the top and 
side views, Figs. 4 and 5. Roughness from 
this scoring is removed best with fine steel 
wool. The stem, keel and stempost, all of 
square hardwood stock, are next 
made and applied with glue and fill pins. 
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The pin heads are cut 
oiT, hammering- in pro- 
ducing a second “head'* 
suiTicient to hold welL 
Now, the entire assem- 
bly is given a coat of 
thin orange shellac, 
which is smoothed, after 
it has driedj with fine 
steel wool. 

The forward and after 
deckhouses, with their 
hatchways, are made from white pine 
blocks as in Fig, 5. The forward deck’ 
house is the same construction but small- 
er, Thin match-box wood, or cardboard, 
is suitable for the hatch covers and doors, 
these being glued in place, after which 
Vln -in- half round moldings are fitted and 
glued on as shown. The rudder and tiller 
bar, masts- yards and lifeboat can also be 
made at this time, but are not placed until 
later. Noting the color key, the parts just 
made are painted. The hull also can be 



painted as specified- 
Windows are light blue 
with black cross-bars 
and frames- Now, the 
deckhouses are set in 
place, the area marked 
on the deck and sanded, and the deck- 
houses permanently glued in position. 

The boiler and engine assemblies are 
next, Pigs. 7, 9 and 11. The former, with 
its bascj is made from wood; the stack 
from ^a-in, brass tubing (or a wooden 
dowel); the steam pipes from wire of a 
diameter proportional to that shown. Fig. 
11, The engine cylinders are wooden dow- 
els j the bell cranks are celluloid or card- 
board and the connecting rods are wire. 
Boiler and engine units are all assembled 
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un a black cardboard 
base, cut lo the area of 
the engine well, and the 
whole glued in place. On 
the full-size prototype 
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the rods from the top of 
the bell crank join another crank on 
the driving gear shaft forward but this 
connection would be concealed by the 
cover set flush in the deck^ Fig. 6, and in- 
stead, these rods are merely thrust into 
holes in the forw'ard wall. The deck cover 
is then glued into place. Both open and 



solid rail parts are Ion in. in thickness, the 
stanchions being square and the top rails 
half round as in Fig. 5. To curve the top 
rails at the bow, a piece of scrap wood is 
cut to the curve of the deck and, leaving 
these top rail sections square, the pieces 
are boiled in water for a few minutes. 



COLOR KEY— “Clermont” 

Light duti grayi 

Hull, ileckhou&c' roefs jind doors', tifebO'Bt 
exterior, padd1e--wheel Bpoket, engine -we 11 
•IdcB an'd rudder, 

Orangm mhtitac fduttJ: 

Deck, and piatan fuide ftAtne, 

tiller bar and rig^in^ kl'ockt, 

DuU 

All rail Unite including insidee of ealid 
rail* deckhouEe, Btrpii and interior!, linen 
boUa, and lifeboat InterlOT, 

Duf; black: 

Boiler port! except ba»e, enflne parts ex- 
cept pieten g-uidc fraiiiesp paddle- wk eel 
blades, ffearx, bubs, rin^s and driving 
gears, rigging Lines, floor of engine well 
and painted-on chain plates and rudder 
fittings. 

MitCctSancauf : 

Boiler baae, brick red lined with dnll groy^ 
dockhnuae and stern windows, light blue 
with black frames and cross-bars. 



quickly placed on the curve of the board 
and tied in place until dried out. They 
are then cut half round and fastened with 
model-airplane cement. Tlie masts, with 
yards and sails^ arc now set up as shown 
in the side view. Fig, 4. The rigging is 
No. 35 black-lincn thread throughout. 
Rudder and tiller bar are fastened to the 
hull with pins, the fittings being indicated 
with black paint. Pins also secure the 
shroud blocks at the deck, and chain 
plates are painted black on the hull in 
line with each shroud. The paddle-wheel 
driving gears are made from celluloid or 
cardboard. !t is not advisable to use clock 
gears unless of the exact size specified, as 
these units are very prominent and should 
be held to scale. See Fig. 8. 

To make the paddle wheels a circle is 
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drawn on paper, with lines marked for lo- 
cating the spokes as in Fig. 10. A spot or 
two of cement holds the first spoke assem- 
bly to the paper. The cardboard ring and 
hub, or paddle-wheel gear, is then glued 
to the spokes. The next spoke assembly is 
laid on top of the first, “bread-and-butter 
fashion/^ being kept in alinement with 




bank pins. After completing the four spoke 
assemblies thus, each pair Is joined to- 
gether with a wooden hub and the paddle 
blades. Paddles and driving gears are 
then attached to the hull with bank-pin 
shafts, the correct mounting being shown 
in the top view, Fig. 4, and mounting dia- 
gram, Fig. 8. The model is mounted on a 
base about 4 by 14 in. in size, small diam- 
eter wood screws being driven through 
the base and also through the ped- 

estals into the hull. 



Sanding Disks Neady Stored 
in Wall Racks 




Sanding diahm and grinding arc at 

Aaitif if ft€pt j'n thmsm haldtrM 



Nailed to the wall near your sanding 
machine, halves of pie tins provide neat 
holders for sanding disks. Also, the tins 
may be used for grinding wheels, and they 
can be obtained in a variety of sizes. 



Glue Gun Handles Tricky Jobs 




This gun tniil tah* rara of glue jabs where it im 
ditfieult to use a gpreader 



On several occasions you have probably 
had jobs when this gun would have come 
in handy for applying glue where it was 
difficult to use a spreader* The gun is 
simply an oilcan with the bottom cut away 
and fitted with a short section of inner 
tube as shown, the open end of the tube 
being cemented or vulcanized. The gun is 
filled by unscrewing the spout from the 
can and the glue is ejected by rolling up 
the end of the tube. 

— Jos. C. Coyle, Tucson, Ariz* 



Protecting Stored Furniture 

When storing furniture in an attic or 
storeroom j it is a good idea to wrap each 
piece completely in heavy paper, securely 
tied with strong wire. This will protect the 
surface against spots, stains or scratches. 



Aid to Remove Rusted Screws 

When removing 
a corroded screw 
where there is a 
possibility of split- 
ting the head, try 
tapping the han- 
dle of the screw- 
driver lightly with 
a hammer as you 
turn it. The jar- 
ring of the ham- 
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mer combined with the twisting action of 
the screwdriver tends to break the corro- 
sion sa that the screw can often be re- 
moved quite easily. 

— R. DeWilt MiUeFi Los Angeles, Calif. 



Paste Spreader Is Serrated 
to Increase Efficiency 

Those who use 
library paste in 
their work will 
find that by ser- 
rating the lower 
edge of the rubber 
spreader they can 
cover the surface 
quickly, Also^ 
there will be some 
saving in the quantity of paste required 
as the notches make it possible to apply 
the paste In a thin, even coating. 



Self-Adjusting Ladder Feet 
Hold on Any Surface 

Covered on the bottom with coarse 
abrasive cloth, these feet provide maxi- 
mum bearing on any surface supporting a 
ladder and automatically adjust them- 
selves to the required angle. The steel 
parts arc easily cut with a hack saw and 
bent to shape while hot. Hardwood is best 
for the bases of the feet to which the abra- 
sive cloth is tacked. 



Microscope Slides Neatly Filed 

in Cardboard'Lined Box 




Micriffcop0 fiiiltt art prottettd afaintt dawt mid 
breakagr in thi» nonCainet 

Glued to the sides of a small box as 
shown, strips of corrugated cardboard 
provide a means of safely filing your mi- 
croscope slides. When slipped into the 
corrugations of the cardboard, the slides 
are properly spaced so that they will not 
touch each other. The box, of course, 
should be just wide enough to take the 
slides loosely, and should be provided 
with a dust proof cover. 





These abrasive^ciath covered feet provide safe 
footing tor a {adder on a hard surface 



Mailing Coins and Stamps 

Here is a simple method of sending 
coins, currency and stamps through the 
mails with little 
chance of them 
getting out of the 
envelope. For a 
coin, just fold one 
coimer of the let- 
ter over it and 
staple down the 
edges. For stamps 
and currency — the 
latter should be 
folded compactly — lay them on the paper 
and staple across opposite corners. The 
staples should not penetrate the stamp or 
currency, but just catch the corners as 
shown.— M, Brandon, Lorain, Ohio, 







TDELT hunters who know the tricks of 
the trade usually begin ’^prospecting” 
for fur long before the legal trapping sea- 
son opens. The experienced trapper makes 
it bis business to study constantly before- 
hand the doings of the animals he intends 
to catch. He knows that during the late 
summer and fall is the best time to locate 
tracks and dens, for it is during this pe- 
riod that fur-bearing animals are most 
active in preparing winter quarters* So he 
makes a mental note of all the muskrat 
"slides” — all the dens in the banks of 
streams on his prospective trap line. He 
checks up carefully on all “used" burrows 
of the smaller animals in the fields and 
woodlands of his locality. Then when the 
legal season opens he knows just where 
to set his traps to take valuable pelts* 



YouUl find tracks of such smaller an- 
imals as the mink, along tiny, meander" 
ing streams in open country, in marshes 
and about the driftwood lodged along 
the banks of the larger creeks and riv- 
ers* While you’re looking for mink, 
watch for the broad tracks of the rac- 
coon where the stream passes through 
areas of heavy timber. You are likely 
also to find signs of opossum in the 
same locality* Look for muskrat tracks 
at the water's edge along the banks of 
small streams. The entrance to the den is 
under water and you are not likely to spot 
it unless you examine the shore line close- 
ly. “Slides” will be found on sloping clay 
banks where the stream passes close to a 
cornfield* These are shallow, trough -like 
concavities made by the animals sliding 
down the steep bank into the water, In 
marshes, the 'Vats" live in colonies, build- 
ing mound -like “houses” of rushes in 
which they find refuge during the cold 
winter months* Fox, skunk, and civet signs 
will be found in rough, brushy territory 
with the dens along fences, under large 
rocks or along hillsides* Of course, the 
habits of these common animals vary 
somewhat with the nature of the locabty* 
The coyote usually prefers the open plains 



Bv Maurice Danvers 
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but is also found in monnlaLnous Reotioti'S. 
Some fur bearers, such as skunk, hole up 
during severe cold weather^ while others, 
the mink, for example, will be found 
abroad the year Vound. 

Now to make the sets. Bright, new 
traps should be buried in the damp ground 
for a week or so, to color with rust. 
Whenever possible, sets should be made 
in the water, for this destroys the human 
scent which wary animals quickly detect 
and avoid. When sets are made on land 
the traps are covered with a light material 
which w'ill not clog the triggers. The im- 
portant thing in making a concealed land 
set is to use covering material native to 
the localityj that is, if the set is made 
among dry leaves, use these to cover the 
trap. Carry a small wad of cotton or wool 
to place under the trap pan. Fig. 1 shows 
a practical bait set for coyote and fox. 
OITal from the local slaughter house is 
just the thing for bait. You will see that 
a couple of traps are placed carelessly 
near the lure, but in a circle roundabout 
three or more traps are very carefully 
concealed. These animals are extremely 
wary and you must be clever if you arc 
to fool them. Have your traps chained to 
drags— a log or stone of such ^voight that 
the animal, if caught, can drag it only with 



FROM ■ 
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difficulty. Traps for the larger fur bearers 
should never be staked. Two more “sure- 
sets for these same animals are 
shown in Figs, 4 and 5. The former is par- 
ticularly effective for fox, as these animals 
like to survey the countryside from an 
eminence* The latter is best for both coy- 
ote and wolf, because of the habit of dig- 
ging in old campfires. To make the first 
sett ^ load of barnyard manure dumped in 
the center of a field away from habitations 
is just the thing. Conceal a large stone or 
a log at the edge of the mound and leave 
undisturbed for a week or more. Then 
carefully set a trap as shown and attach 
the chain to the drag. No bait is used. To 
make the second set^ build a fire in some 
locality the animals are known to fre- 
quent. Then, beside the fire make a shal- 
low excavation just deep enough to drop 
the trap and drag below the level of the 
ground While you're doing this throw a 
few scraps of meat into the fire. Remove 
to some distance all the fresh soil from the 
excavation and set the trap. Then rake 
the ashes of the fire over it, taking care 
that these do not clog the trigger. The 
ashes should fill the excavation slightly 
above the ground level. 

Fig* 2 shows a typical set for muskrat 
at the underwater entrance to the den 
along stream banks. The important thing 
here is to see that the wire holding the 



PbUb prapmriy fi*9h*4 on^ 
thoped oiftr curtabffl mtr*tfh- 
*FS bring toff morkBt pricra. 
They about J be hung 
rultty on a watl where there 
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trap chain leads to deep water, so that 
when the animal is caught it will drown 
at once. Th is also holds when making 
water sets for beaver and otter. One trick 
in taking otter is shown in the set made 
BS Jn Fig. 7. A short stake is driven into 
the slide about 16 or 13 in. above the wa- 
ter's edge. In coming down the slide these 
animals fold the front legs under the body, 
When they strike the stake the front legs 
are naturally thrown forward — and into 
the trap. Experienced trappers take beav- 
er by making breaks in the dams at the 
water*s edge. Traps concealed in these 
openings catch the animals as they set 
about making repairs. 

In most localities skunk and opossum 
can be taken easily with the den set as in 
Fig. 3; also the hollow-tree set in Fig. 9 
will catch the opossum if the den shows 
signs of being '‘used" by this animal. One 
of the simplest and best sets for raccoon 
is shown in Fig. 6. Here the trap is buried 
in the sand at the wateFs edge and a small 
disk of aluminum or other non-rusting 
bright metal is clamped to the pan of the 
trap. The raccoon is something of a fish- 
erman and he has the habit of striking at 
any bright object that flashes underwater. 
Thus you catch him with this simple trick. 
Another water set that will take pelts is 
shown in Fig. 8. The set can be made in 
either a stream or a spring’— better the 
latter, unless you can find a small pool or 
eddy in a creek or river. An attractive 
bait is placed on a rock about 3 ft. from 
shore, and half way between the bait and 



Ihe w'ater*s edge you build up an “island" 
of mud and stones for the trap. Cover the 
trap lightly with a piece of sod. In trying 
to get the bait, the animal, not liking to 
wet its feett will step on the sod hiding 
the trap, This set has been found to be 
especially good for catching fox. 

Pelts should be fleshed after skinning, 
shaped over suitable stretchers and hung 
on a wall where there is ample circula- 
tion of air, as in Fig. 10. Furs that are 
properly handled after taking, bring top 
prices on the market. To bring the highest 
prices, pelts not only must be properly 
cured, but they must reach the buyer in 
good condition. One trapper recommends 
packing hides with the flesh side out, us- 
ing strips of cured birch bark, or heavy 
cardboard dividers, to prevent sweating. 
Ln shipping by mail, he provides plywood 
backing sheets for the bundles to keep the 
hides flattened If the pelts have been ex- 
posed to freezing weather see that they 
are properly dried before shipping. Re- 
member, too, that the laws governing the 
trapping of certain animals in the various 
states and provinces are very rigid due to 
scarcity of the animals in question. Prac- 
tically all stales require a trapping license. 
Know the law before you set your traps. 
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Clamp'On Photoflood Lamp 
Improved by Standard 




By ujrmf thit timpl* yaur clamp* an phota- 

flaad tamp /« adiumtabta in hmight 



1 iiad that a simple extension standard 
for the popular clamp-on type of photo - 
flood lamp improves the latter as the lamp 
can then be clamped to any object and ad- 
justed in height. The standard is simply 
a U-shaped piece of brass drilled and 
tapped on one side for a thumbscrew and 
screwed to the end of a length of broom- 
stick. In use the standard is fastened to 
a chair or other object and the lamp is 
clamped at any desired height on it. 

— ‘Arthur Trauffer, Chicago^ DL 



Inexpensive Chemistry Flasks 
from Old Bulbs 

By simply re- 
moving the necks 
from large^ 
burned-out elec- 
tric bulbstthe am- 
ateur chemist can 
obtain a supply of 
inexpensive flasks. 
The necks can be 
cut off by any of 
the methods used 
in cutting bottles,, 
after which the 
sharp edges of the 
Hasks should be 



held over a hot flame to round them off so 
that they will not injure the hands. 

— Donald Himes, Jr., Richmond, Calif. 



Shielding Wrist ^Watch Crystal 

Riveted to the 
leather bracelet of 
your wrist watch 
as shown, a short 
leather strap is 
always at hand to 
shield the watch 
when working on 
a job where there 
is a chance of 
breaking the crystal. Two snap fasteners 
permit the strap to be held over the crys- 
tal or fastened to the bracelet* 



Door-Bolt Holes in Garage Floor 
Kept Clean by Spring Plugs 

When holes are 
made in floors of 
garageS} shops and 
other buildings to 
take sliding bolts» 
which hold open 
double doors, 
these spring plugs 
will keep dirt 
from filling the 
holes. The plugs are short pieces of iron 
rod held flush with the tops of the holes 
by small coil springs, which depress when 
the bolts are inserted to hold the doors. 



Cut Flowers Will Last Longer 
if Stems Are Singed 

If the stem ends 
of a bouquet of 
cut flowers are 
singed slightly, it 
is claimed that 
they will last 
longer than when 
just cut and put 
in a vase of wa- 
ter* Singeing 
closes the pores in the stems so that the 
liquids inside do not escape, thus keeping 
the flowers in a fresh condition. 
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ft tijhea fast footurark, iiccutaC-y ot 
cyt anti A and, and tpli t^Ji^conft men- 
fat cattutaticn to play this fasrinal- 
fjisr rndaar game^ Tu^a paddles and 
a jhuttlecock ate all tkr equipment 
you nted, P-i /ID nrf is used indoorst 
It takes bat ti feu: minulCS to lay 
out and tauf the paddles fa shape 
Ifom plyuJaod^ Round the 

rauied edges and wand smOat/l. Stuin 
bath sides of the paddle to matek 
and tlnfrir iPfth shellac* The base of 
the shuttiueock is a piece of cork, 
/ in* diameter and t in. tang. Dne 
and IS raunded on a rnni/ir/if disA:^ 
fArn the eatit is covered li-’itA rAnin- 
ois, Mtrtlehad tight and tied at 
A J«afhfr faj^nd cemented to 

the cAam^pVt nea*^ the top of the 

cork. After elippins from Jd ta Jfi 
feathers fd f/lC sA^U'n at the 

left, >'Dxi press these into holes 
punched rn the cork, dipping the 
ffuHl of each feather iit rubA^r c<- 
m«/it before inserting* Ad}uti the 

tips fd farm e circle dbouf J in. in 
Jiameier, then lace together with 
linen thread as shown. Paint the 

thread with ce U ulQtd ccmcnf. In 
playing the ferrUr^ fUr'd Cdilfe'tfdnitc 
stand IS or 20 ft. apart and bat the 
shuttlecock, bach und fortha Missow 
udif Sdcf cDUffi D/(# fjidinf ^dcb 
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Non-Skid Mat on Icy Sidewalk 
Offers Firm Footing 




of Mprtading icy uiifA coift or nMhmPt 

vthich arc trach^d ijifo fh# Aoufc, h^mc ownmr 

(uc# a length ef wire ftneing 

As a precaution against accidents when 
the sidewalks are icy, one home owner 
keeps a roll of woven fencing wire on 
hand and spreads it over his walk on days 
when rain or melting snow freezes, It"s 
best to have the wire 4 or 5 in. wider than 
the sidewalk so that it can be staked 
down at the comers, which prevents it 
from rolling up at the ends. The stakes 
should be driven w'ell into the ground on 
each side of the walk so that nobody will 
trip over them. 



Screw Holes for Mounting Hinge 
Marked Accurately 

To accurately 
mark the locations 
for drilling screw 
holes when hing- 
ing lids to boxes 
and similar work, 
try using a few 
small steel bear- 
ing balls, Just line 
up the work cor- 
rectly and slip the 
hinge in place with 
a ball in each screw hole of the hinge. 
Then strike the \vork lightly with a wood 
mallet. This will cause the balls to make 




slight impressions in the wood exactly 
where the screw holes should be drilled. 



Substitutes for Window Locks 




As a substitute 
for window locks, 
try using butt 
hinges as indicate' 
ed. Mount the 
hinge on the up“ 
per sash so that 
the lower sash 
will pass when the 
hinge is folded. By 
m o u n ti ng the 
hinge a little high- 
er than shown, it 
will serve to keep out intruders when the 
window is raised slightly at night for ven- 
tilation. If small hinges are used, they 
will be unnoticeable behind curtains. 

—Robert J. Bailie, Flushing, N, Y. 



How to Lay Your Sewer Pipe 
to Avoid Cracking 

when sewer pipe is laid as shown in the 
top detail oE the drawing, the entire weight 




SAdlJotif depretfiona in trenc/i at Ihm pipe 

jointm allau^ the entire fin« (4 be mupported sotidiy 



of the line is carried at the few points 
where the bell ends of the pipe touch the 
bottom of the trench. This puts a strain 
on the unsupported center portions of 
each pipe w^hen the dirt settles in the 
trench, often causing the pipes to crack. 
Usually such damage can be avoided by 
digging shallow depressions in the bottom 
of the trench where the pipe joints come 
so that the entire sewer line is supported 
as indicated in the lower detail. 
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By R. O- Buck 

IF' YOU'RE planning a 
^ boy's room^ a den, or a 
spare room in ihe attic, a 
double- deck bed often fits 
right into the scheme. In 
the small room It econo- 
mizes space; in the larger 
room it gives just the 
touch of novelty you arc 
looking for. It's easy to 
imagine you’re in camp 
when you climb the ladder 
to the upper And, 

if you wish, the double- 
decker can be made so that 
it can be taken apart 
quickly and used as two 
separate twin beds. 

Figs. 1. 2, and G detail 
the construction of the 
^‘ladder-hack’’ type of 
double frame, a rather 
elaborate afTair that in- 
volves turning and band- 
sawing. On the other hand, 
the type detailed in Figs. 8 
and 9 reduces things to the 
fundamentals of hammer- 



If you^rr tilting au( a spare 
rvom witti furniture made 
in Dufn shop yaa*ll 

appreciate the ea^t of 
construction and tpace- 
savifig features af this 
double-deck bed^ The 
curved ** ladder** rails 
plieate El motr/ which 
originated rn early crofo- 
nia/ days 
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All other parts» siiJe aJloend^^s, orna- 

■ ails and con^ctors are 
'ails and the ladder rails 
^ posts, the curved rails 
n. tenons as shown in 
faight rails % by 1-^in, 
of the tenons* of course, 
de rails are fitted with 
Fig. 1, a ready-made 
can purchase for a few 
cents each. Before turning the posts, lay 
off and cut the mortises for the end rails. 
If you have a mortising attachment for 
your drill press the work can be done in 
a jiffy as in Fig. 7. Then* make all the 
turnings and hore Va-in. holes in the con* 
nectors. Fig. 3, and the same size holes in 
both legs, Fig. 6. The dowels in each end 
of the connectors are short 
lengths of ^-in. steel shafting. 
The ladder rails have to be 
^ laid out with care, then sawed 

to shape on the band saw as in 
Fig, 4. Tenons are, of course, 

I cut before sawing the curves. 
To assemble, glue the rails to 
the posts and draw up with bar 
-L clamps. Be sure to wipe off all 
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ajid-saw construction —plain 
duphcate frames that you can 
knock together in a hurry, 
with only a few tools* Of the 
two types you can take your 
choice, keeping in mind* of 
course, that design of the bed 
frame has something to do 
with harmony of the complete 
fumishings- 

If you choose the first de- 
sign, take Figs. 1, 2, and 6 as 
the working drawings. Notice 
right at the start that the 
corner posts are duplicates 
with only one exception; The 
top posts are drilled at both 
ends for dowels, as in Fig. 6* 
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surplus glue from the joints. Screw cleats 
to the long rails to support the ends of the 
slats. With this done, all you have left to 
complete the job is the guard rail and the 
ladder, the latter being fully detailed in 
Fig. 5. The ends of the former are fitted 
with wire hooks dropping into screw eyes 
turned Into the posts as in Fig* 8. 

Now, the plain *Hwo-decker’' is assem- 
bled in the same w^ay, only there*s less 
work to do in making the parts, as you 
will see from Figs, 8 and 9* Posts are sim- 
ply squares, faced on four sides, cham- 
fered as shown, then cut and Rtted unth a 
loose metal dowel. If power tools are 
lacking you can make the whole thing by 
hand. Birch or maple are the best woods 
to use for either bed, as you can finish in 
maple or stain walnut or mahogany to 
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match other furniture. If you use either 
of these stains on birch or maple it's gen- 
erally best to apply a heavy coat on all 
the large surfaces. Then with a soft cloth, 
wipe off the surplus stain until you get 
just the shade of color you want. A nice 
* ‘honey” color on maple can be secured by 
painting the work with a saturated solu- 
tion of potassium bichromate, followed by 
several coats of thin shellac and a finish- 
ing coat of wax. The shellac should be 
sanded lightly before applying the wax. 
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Acid Fumes from Metal Cutting 
Drawn into Sink Drain 




With ihi* nmftirnf tucrUr of 

tum*s ganmrairnd whtn cuttiftfi mttatt with acfdt 



To dispose safely of fumes given off 
when cutting metals, such as gold and sil- 
ver, with acid, I use the outfit shown, 
which carries the fumes to the sewer- 
The container holding the metals is set 
in a shallow glass tray of water, and a 
glass jug, or large bottle, with the bottom 
removed is placed over it, the water serv- 
ing as a seal to prevent escape of fumes 
at this point, A length of glass tubing with 
a flared end inserted into the jug stopper 
permits pouring the acLd onto the metal, 
and is corked to prevent the escape of 
fumes. A second tube through the stopper 
takes a length of rubber tubing, which 
connects the jug to a Y-shaped glass tube 
at a water faucet, one arm of the lube fit- 
ted with a cork to press inside the faucet 
tightly, — R. W. Thayer, Cleveland, Ohio. 



Rubber Shield on Hammer Head 

As the job of 
driving finishing 
nails in woodwork 
without leaving 
dents with the last 
blow or two of the 
hammer is an art 
many amateur 
carpenters haven’t 
acquired, they can 
solve the problem 
by slipping a short 



length of hose over the hammer head. 
When the hose is cut off squarely so that 
it extends about in* beyond the face 
of the hammer, it will absorb any blow 
struck at an angle, which would be likely 
to cause a dent in the work, yet does not 
interfere as long as the nail is struck 
squarely. 

Workman Cleans Soldering Iron 
on Asbestos Pocket 

Anyone who has watched a mcxihanic at 
work with a soldering iron has observed 
that a large percentage of them will wipe 
the iron on their 
jacket sleeve or 
overalls. As this 
sooner or later 
bums a hole in 
the fabric, one 
housewife con- 
ceived the idea of 
sewing an open- 
faced pocket on 
her husband^s 
garment into which several thicknesses of 
asbestos paper or folds of cotton cloth 
could be inserted* This exposed surface of 
the cloth or asbestos provided a safe and 
handy wiping pad for the hot iron and was 
easily replaced when necessary* 



Knitting Yam Held in Place 
under Inverted Strainer 




Why let your ball at yarn roll Waf thm Aoor and 
tntangU with tht choir Utt when you hait? Jutt 
invert a. largo otfomcr over jf and rt utrif 

otay III placo. Alaa^ thm mtrainmr JTinhet d goad 
holder tor thm boll when you lay down the knitting 
lor a f*w miJiutca 
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Cards Are Embossed in Color with a Stencil 
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ji^nif dJ-a unable tu print tht Imtt^ring or monagram Eatiffaetoriiyf it can 
Qfi*n b* traced dJt the ttvneil from a card, magaainw or other tourer 



FUSING POWDER 
AMD INK 



With this inexpensive method, anyone 
can letter or monogram valentines, call- 
ing cards. Christmas cards, etc., in raised 



Novel Drill Cuts Wood Beads 

Copying a tool used by some South Sea 
Islanders in making their wood ornaments, 
Ihe craftsman can use it to turn out beads 
for novelty jewelryi, bearings and bush- 
ings for models, toys, etc., from plastics 
and various hardwoods. The toot is sim- 



ihe lettering or design on a small piece of 
the stencil with a stylus, saturate the piece 
of felt with ink and add about four drops 
of varnish j spreading it evenly over the 
cloth. Put the stencil upside down on the 
felt so that the lettering will appear in re- 
verse and lay the assembly on a flat board 
on a piece of oiled paper, fastening the 
whole with thumbtacks. Take a few trial 
impressions on a piece of paper by laying 
it on the stencil and rubbing it lightly 
with your hand. Often the stencil must 
be retouched, which dan be done without 




improv^iamd drill cufa ornamentt tut uiUod naireUlea, 
taySf modeia, ffCc. 



removing from the pad. Simply take a 
needle and scratch the stencil lightly 
where the broken lines appear. If the im- 
pressions are clear, print the cards, allow 
them to dry about 15 min. and sprinkle 
on some embossing powder. Remove the 
surplus by tapping the card with your fin- 
ger and apply heat to fuse the powder 
with the ink. An electric hot plate is best 
for this, but it can be done over a flame if 
care is taken not to scorch the card. 

— M. G. Winterton, Fort Lewis, Wash. 



ply a short piece of heavy wire flattened 
at one end and shaped to suit, the cutting 
edges of the tool being sharpened. The 
tool can be fitted with a round handle and 
turned between the palms, or it can be 
chuck&d in a hand drill. 

— Goeffrey Arch bold, Cleveland, Ohio. 

Clf your aluminum ware has become dull 
or black, it can be brightened by rubbing 
with a cloth dipped in lemon juice, after 
which a hot-water rinse completes the job. 
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ics and polished metal, 



similar. You commence with the base in each instance, cutting it to 
shape and then gluing on overlays of pWtics as in Fig, 9. Always cut 
the overlay disks a trifle larger than the wood base, then file down flush 
after they are glued on. You cau use casein glue or metallic cement as 
adhesive for either Bakelite or aluminum. In making the base detailed 
in Fig. 1, you drill screw holes in the upper half for the upright alumi- 
num tubes. Notice how easily the tubes axe bent in the detail in Fig, 1, 

using a 5-in. jig. When the bending is finished, saw 
the two lengths of tubing in half at the center of the 
bend and you have the four uprights^ Plug the 
g^nAaruMLjT lower ends with hardwood. Two lengths of plastic 

%'<,Tj,ouoist biue\. may be cemented together to 

■1 '&tAsTML oiBrt make the center column. Square the 
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ter %-in. holes through botii plugs and the 
dowel at the center^ Screw the upright tubes 
to the upper base from the underside, and 
also screw them into position at the top of the center tube. 
Thread a %-in. brass tube at both ends, insert it in the 
holes drilled in the plugs within the center column, turn 
down a flanged nut on the top end and a lock nut on the 
bottom to draw the whole assembly together lightly. Then 
screw the lower half of the base to the upper. 

Assembling the base detailed in Fig. 4 is done in much 
the same way except that you have to be more particular 
with the main tube or ^'gooseneck. In bending the latter, 
and also the short decorative tube, you use a 7-in. jig as in 
Fig. 3, Fill the gooseneck with dry sand and plug the 
ends* Now note that the portion of the tube which 
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attaches to the base is cut squarely 
across to a depUi of Va in. This assures 
a firm bearing. As the upper section of 
the base Ls a disk of plastic^ screws hold- 
ing the ornamental rods are driven up 
from the underside^ while those fasten- 
ing the main and decorative tubes are 
driven dowm from tbe top. Don't forget 
the overlays and plugs in the exposed 
ends of the tubes. The procedure in fin- 
ishing up both lamps is very much the 
same. Before assembly, the metal parts 
must be highly polLshed on a bufHng 
wheel as in Fig. 2 and where Duralumin, 
screws are used the heads must be filed 
flush. The ends of the aluminum rim 
can be soldered as in Fig. S, but Dural- 
umin screws are usually better. If care- 
fully filed and polished, the exposed 
heads are not objectionable in this type 
of work. 

About the comment to be made 

on the style detailed on Figs. 6 and 7 is 
that concerning the construction of the 
base. This is 'Veneered'* with thin sheets 
of Bflkelite and can be done easily by 
bandsawing the base to size from a piece 
of softwood, using tbe waste pieces as 
cauls when clamping the thin strips of 
Bakelite. Note in Fig. 7 that the up- 
rights are bent separately and joined at 
the lower ends W'ith a sleeve of plastic 
tubing flattened on one side to fit the 
upper EEction. of the base. Fig. G sug- 
gests a color combination for the shade. 

Another base of distinctively modern 
styling is detailed in Fig. 8 
and pictured in the heading. 
In making the three columns 
of this lamp you can do either 
of two things: Make each col- 
umn of aluminum and plastic 
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tubing of the same diameter^ or the shorter alumi- 
num tubes can be in. in diameter and the join- 
ing plastic tubes 1% in. in diameter, leaving an off- 
set as shown in the illustration. To do this you will 
have to turn a rabbet on the lower end of each of 
the plastic lubes so that the rabbeted end fits inside 
the larger metal tube. This construction will slight- 
ly alter the dimensions given in Fig. 8. Otherwise 
you make up the tubes in essentially the same way 
as the central column of the lamp base detailed in 
Fig, 1. The base is a two-part affair arranged as 
you see in the details, one section above the othert 
and, like those already described, is a Bakelite and 
aluminum “veneer” job. 

The “dice*^' lamp, an attractive novelty, turns up 
in Fig. 10. The base is simply a box made of V 4 -in. 
plywood veneered with a sheet-plastic overlay. 
Then there is a sub- base as you will see, 
veneered with Bakelite and joined to the 
box with screws. The “spot” disks are cut 
from rod plastic, 1^ in. in diameter, the 
disks being M(t in. thick with edges neatly 
rounded and the faces highly polished. 

These are fastened on with a special ce- 
ment which you get from the manufac- 
turer of the plastic. The details show how 
a center tube Is fitted 
to carry the cord up 
to the light socket. 

The spot disk on the 
top is held in place 
by the flanged nut. 

Now in all cases 
you have to provide 
a way to lead the 
light cord from the 
central column to the 
edge of the base. This 
is done by cutting a 
groove in the wood 
and carefully filing 
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away the metal or 
Bakelite covering. 
With the cord in place 
and wired to the sock- 
et, the bottom of the 
base can be covered 
with a piece of green 
felt. On all these lamp 
bases, finish is the im- 
portant thing. This 
means that all file and 
tool marks must be 
polished out on a buf- 
fing wheel. The polish- 
ing should be contin- 
ued UT^til you get a high gloss unbroken 
by even ibe slightest scratch or file mark. 
This often takes time. Where the plastic 
must be cut you will have a dull edge to 
polish back to the original luster. When 
you purchase the material it^s a good idea 
to look it over carefully to see that there 
are no dents or deep scratches^ which will 
be practically impossible to polish out to 
a smooth surface. When purchasing light 
sockets, be sure to get those with a %-in. 
pipe thread. 
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Simulating Rivets on Cardboard 
and Fiber Chests 




Anyofxm can aimulats rivtts on tA* hindinR ^tripm ot 
Rbor tirilA lAii ^irnpt* mtthod 



When making up wood^ fiber, cardboard 
or leather chests and trinket boxes, here is 
ii simple way to give them the appearance 
of having been riveted* Take the metal 
or leather binding strips to be used on the 
chest and lay one of them on a wood 
block* Then shellac one side of the ma- 
terial with which the rivets are to be im- 
itated — thin sheet copper, brass, alumi- 
num or heavy tinfoil — and lay it on top of 
the binding strip, shellacked side down. 
Now, take a new set screw that has a 
cupped end and form the rivets as shown. 
The set screw cuts out the imitation rivet 
head and sinks the edges slightly into the 
surface of the binding strip where it is 
held firmly by the shellac. 



Pitcher Pump Kept from Freezing 
by Pet-Cock Air Vent 

Pitcher pumps 
have the valves 
within them, and 
when, these are in 
efficient operation, 
the water is held 
in the pump where 
it is apt to freeze* 
To avoid this, drill 




and tap one side of the pipe and insert a 
small nipple-and-elbow assembly, with a 
pet cock at the upper end. The cock should 
be left closed w’hile the pump is in use, 
but, when left for any length of time, the 
pet cock should be opened so air will en- 
ter, and let the water recede to the cistern. 

■ — G* E. Hendrickson, Argyle, Wis* 



Tripod Fitted with Rubber Feet 
for Three Cents 

Slipped over the 
poinls of a light- 
weight camera 
tripod, pencil 
erasers of the type 
shown provide ef- 
ficient rubber feet 
for use on con- 
crete, polished 
floors and other 
smooth surfaces. Also, the erasers aflord 
excellent guards against tearing your 
clothes on the points when carrying or 
handling the tripod* 

— Pat Fairmont, Cleveland, Ohio, 




Clamp Applies Even Pressure 
to Curved Surfaces 




tt*M mi trich to gtam itmnow to curiJ'i'd' marfaCOt urAtfn 
you umm thit iitmxpmnMiifm damp 



A simple clamp for veneering or inlay- 
ing curved surfaces is made by using a 
piece of thin leather long enough to go 
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around the work. Two holes in the ends 
of the leather take a holt fitted with a nut. 
The end of the bolt bears against a wood 
block placed on the curved surface and, 
when turned, pulls up the nut, which 
tightens the leather around the work. It is 
best to put a piece of wax paper between 
the leather and the work so that if glue 
oozes out of the joints, it won^t stick to the 
leather or wood. 

- — Thos. B. Owens, Cleveland, Ohio- 



Stocking Cap with Goggles 
Shields Your Face 

If you must be 
outside in ex- 
tremely cold 
weather, when the 
face needs protec- 
tion, a stocking 
cap fitted with 
goggles will offer 
warmth for the 
entire head. Get a 
pair of leather- 
framed goggles and cut down the frame 
so that they can be sewed in openings 
made in the front of the cap. When they 
arc not needed, the goggles can be rolled 
back over your head. 

— Opie Read, Jr,, Chicago. 




Dimensions Printed on T-^Square 
Save Artist’s Time 




As most drawings are made to standard 
sizes, an artist can save considerable time 
in laying out the 
border lines by 
lettering the di- 
mensions most 
often used, on 
his T-square as 
shown. As can be 
seen in the draw- 
ing, the lines have 
a common center 
point. While the 
ones given are for a finished sheet size of 
14 by IS in., any other dimensions can be 
used andt by making the lettering small, 
two or more sets of dimensions for various 
sheet sizes can be put on one T-square, 
—Milton Tyler, Jr,, Birmingham, Ala. 



Lightweight Ladder of Pine 
Is Unusually Strong 




TAree pine foUm give thim ladder unumaal rigidiiy 
Uu'lAout ii axcetmively heavy 



This 14-ft. ladder is much lighter than 
one of conventional construction, yet it is 
equally strong and rigid. Seven ^-in, 
hardwood dowels, 3 ft, long, are cut in 
half for the rungs. The side and center 
members are temporarily nailed together 
while holes, spaced 1 ft, apart, are bored 
for the rungs. 



Piano Pedals Fitted with Covers 

P i a ti o-p e d a 1 
covers are made 
easily from pieces 
of inner tube cut 
to shape and ei- 
ther sewed or ce- 
mented together. 

After sewing them, 
they are turned 
inside out and 
slipped over the 
pedals. Such covers offer a soft touch and, 
in cases where the pedals have been bent 
down slightly, they serve as cushions, thus 
ehminating noise, and preventing wear on 
the carpel or floor. 
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Adding a rco} fontjrnrtntff 
(o tmall Mtufing roeh* 
*r, thiM t hmtiovf drawer 
pivctM OFT 0F1C Etdt roii of 
th* chair Tht drawer hat 
only thret nidett onw beine 
curved to eteoT the front 
tig. Partitiom iittid* en- 
able a neatf orderly ar- 
rongement of your wewing 
cquifiTneAt to thot it it 
eamy ia find what you 

need. The front of the 
drawer may bt rabbeted 
tor a pfyciFO«d bet* 

tonij the tauter edge of fAe 
^ront profeeting fa eOroe 
ai a grip if you with to 
wtiminate the drawer puli. 



Unvted tpect 
yaur- refrigerator 
can ba atilioed to 
advantage if you 
aumpend wire toap 
diehet front the 
ahetve* to held nn- 
m*rauir email item* 
eycA aa eggSt etc. 



To crbforA food 
odara in a refrig^ 
eretoTm aproad ptil-* 
veriwed choremif fn 
a aheMoW taA* tin. 
Wire hoofta permit 
hanging it on a 
ahetf 



Where a medicine dropper may teaoa atainm whan 
laid downt a email bottle may be toped to the 
larger anc to hold the dropper, om rn lAe c/mlar 
meerf-, Whittiwd ta hi the end of u Itat curtain 
rad, the Wood point ebo'itfTt uboye fnaAei r| eoey 
to pueh the red through the Aam utlthaul 
ing.** (VAen ironing large pieeear which often 
retired the ute of choirt la keep the ironed 
portiane off the floor , you will find the ironing- 
board **roite^* on the right much more eonoan* 
rent far thia purpoee. They fit enagty againat 
the edgea of the board when not jn ute 
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Cuvntmrwwightmd Affuf ciff Aj«n far ait aaay chair 
li quickly adfitmtad I 0 anif thr occupant and 
will "wtoy pat.** Wtdm braid ia atx^ad '#* the 
cushion at onm mnd ivAff* tA# afA«r tnd im Sttmd 
usith B lattml of carretponJing material onif 
color to complataly eartraol a small taod waight. 
If you Aoii« ifouhlat uiifA shod** pul/mt oufay 
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whada anj thrn driv* tn thm focAa. And^ if you 
Aai^ old mhadot, don^t throw th*m Biony, ftut 
at* ffrfpa of tha mattriot to paefr opor uiOiF^ 
trackm befaro applying ufall paper ^ rtnd 

tAat fAc paper umjiV ftar orarn at thtrt points 



Above is a homsmado extention clothe* rack that fits trntgly in a closet OFtrf esn 6* pvUsd out fnia 
the fooin fa providm oaay fo fAo efatAi'itf. From f A< upper detail you wiff find Aow jiinpfa 

it it to makm and install. Thm rod im bent tn a narrout U-thapes one Img fravof# ifllid# ot ths pipej 
(vAde (A# other log is sa^*pepdod b*low it^ tho mnd bring attached to a roffer that rider an the pipS.^ 
Pip* htting* hold th* assembly to the doert t^aU and door fram* 
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Portable Wall Lamp of Iron 
Plugs In Anywhere 




LI^HT 

socket 



HOLE FOn 
^WIRE 



WlOE 



Hung anywhere on. a wall, this portable 
lamp can be moved to different locations 
and plugged into a near-by wall outlet. 
The bracket which supports the light 
socket^ is made of flat iron bent to the 
shai>e shown» Obtainable in almost any 
electrical store, the socket is of the type 
having the wires entering at the side. 



Ashes Used as Kindling 

To revive a dying grate lire, the use of 
kerosene on the embers is very danger- 
ous, However, if you keep some hardwood 
ashes on hand, which have been soaked 
with kerosene, a spoonful of the ashes, 
when ignited, will usually provide enough 
flame to start the hre again. 

“Alfred Ball, Los Angeles, 



What to Give This Christmas? 

Something novel, something different, and something that you can’t find in a store! 
Such distinctive gifts are produced right in your own home workshop, and are the 
kind your friends will really appreciate, Youll save money too, as the material 
costs much less than ready-made items. Hundreds of suggestions — ■ smoking 
stands, bric*a-brac shelves, cedar chests, small tables, clocks, toys, models, out- 
door sport equipment, and many others are pictured in this new S6-page book, 

WorJtihofj Reference Data 

Every workshop owner will want to 
keep this valuable book handy be- 
cause it contains so much useful ref- 
er ence data. Among other things, it 
tells how to electroplate non-metal- 
lic objects, resilver mirrors, rewind 
electric motors, sharpen lathe tools. 

Where to Get MafeWat 

Besides, many manufacturers have 
listed their products in “What to 
Make,” so that you will have little 
difficulty in knowing just where to 
purchase many “hard-to-get" ma- 
terials and supplies. 

Just send 15c in stamps for your copy 
of the 1937 “What to Make” to 
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^"AUTTING on a radial spiral, due to its 
^ up-and-down movement, this effi- 
cient spindle sander leaves a smooth, 
clean finish on the edge of scrollwork. 
Oscillating motion of the drum prevents 
clogging the abrasive and distributes the 
wear over nearly the whole of the cutting 
area. Figs. 1 and 2 show methods of mak- 
ing the drum, which can be made from a 
wooden cylinder or, better still, a section 
of discarded wringer roll, as in Fig. 2. 
With the latter you can use ready-made 
abrasive sleeves. In either case, the spin- 
dle carrying the drum is a length of ^--im 
steel shafting running in Ford spindle 
bushings reamed to fit and mounted in a 
hardw’ood bracket as in Fig. 3. A hall 
thrust bearing is brazed to the lower end 
of the shaft and a flared keyway is cut in 
the shaft to take the tapered end of the 
setscrew holding the drive pulley. The 
key way can be cut in a metal-working 
lathe by mounting the shaft between cen- 
ters and running the carriage by hand, 
taking off light cuts with a beveled cut- 
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ting tool. An oil chamber is formed in the 
ball bearing by sealing the bottom with a 
small disk of metal pressed in the recess 
of the outer race. When the spindle is 
mounted in the bracket, small pins driven 
through holes drilled in the flanges hold 
the bushings in place. The shaft should 
turn freely in the bushings and at the 
same time must slide up and down easily. 
To assure this^ it may be necessary to 
grind the beveled end of the pulley set- 
screw so it does not bind in the key way. 

Figs. 5 and 6 show how the spindle 
bracket is bolted to a hardwood block fas- 



tened to the top of a stand with lag screws. 
A yoke or wrist pin is brazed to the thrust 
bearing and threaded at both ends for 
nuts» A second horizontal shaft, mounted 
in a hardwood block in tlie same way as 
the spindle, is boiled to the motor shelf as 
in Figs. 3 and 6 and carries a sewing- 
machine treadle wheel, which is belted to 
a two-step idler pulley driven off the line 
shaft. This reduces the speed of the crank 
disk which imparts the up-and-down mo- 
tion to tlie spindle through a connecting 
rod as in Fig. 6, The line shaft, made as 
in Fig. 3. carries two fixed V-pulleys and 
one idler, which is bronze -bushed, as it 
must turn in a direction opposite to that 
of the shaft, A 14 -hp. motor mounted on 
the shelf as in Fig. 5, drives the spindle 
through a round belt running over the 
line-shaft pulleys as shown. A steel pin 
passing through the spindle provides a 
support for the wooden drum. This pin is 
an easy fit so that it can be removed and 
the spindle taken out if necessary. The 
top end of the spindle is threaded for a 
nut and washer. To mount the rubber 
drum the spindle must be threaded back 
about 6 in. from the top end and the drum 
mounted as in Fig. 2. This construction 
permits a quick change of the abrasive 
sleeves as in Fig. 4. The stand which sup- 
ports the spindle and drive mechanism can 
be made of hardwood. Exact dimensions 
are not important. 
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Rotary Plow Whirls Snow Away from Walk 
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To take the toil out of snow shoveling, 
it^s hard to beat this small rotary, motor- 
driven plowj which ^^eats" through heavy 
layers with speed and throws the snow 
several feet from the walk. It was found 
highly successful and is just the 
where large areas of snow- covered w^alks 
must be cleared in a short time. The plow 
is mounted on hardwood runners and con- 
sists of an impeller mounted on the engine 
shaft and enclosed in a sheet-metal hous- 
ing. This is open at the front end, has a 
deflector riveted to the top side^ and an 
apron extending out in front to scoop up 
the snow and direct it against the impeller. 
The latter is a disk of 14-in. metal with a 
flange in the center for attaching it to the 
motor shaft. Made of heavy sheet metal, 
the impeller blades arc bent at right an- 
gles % in. from rear edges so that they 
can be riveted to the disk. Also^ the top 
and a short portion of the front edges are 
bent similarly to strengthen them and to 
permit a sheet-metal ring to be riveted to 
the front edge for further rigidity. The 
front edge of the apron is reinforced wdlh 
a piece of flat iron, which is ground to 
serve as a scraper on the walk surface. 
Fitting the runners with two well-braced 
handles to enable one to push the plow 
conveniently, completes the job. 

— Gaston R. Pichette, Lake Linden, Mich. 
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"Cellophane** Storm Sash 
for Baby's Sun Bath 

when the weather becomes too cold to 
give the baby a sun bath outdoors, you 
can do so indoors if you substitute a Cel^ 
lophane window for one of the regular 
storm windows. The idea is based on the 
fact that ultraviolet rays will pass through 
Cellophane but will not penetrate glass. 
So, a few minutes after raising the regular 
sash, you can place the baby in the full 
sunlight. The storm sash should be sealed 
tightly to prevent cold air from entering. 
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Brightly llliimitiated Charts 
Aid Lecturer in Halls 
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Lecturers who often have to work in 
dimly lighted halls will find this method 
of Ulummating their data charts highly 
effective. The charts are in plain view, 
and the lights which illuminate them 
brightly are concealed so that they do not 
hinder the vision of the audience. The re- 
flector for the lamps is made of bright tin, 
which is mounted on a bracket for adjust- 
ment. If desired, the hox containing the 
lamps can be made in the form of a case, 
the lid of which can be opened to support 
the charts during the lecture. A handle 
will make the case easy to carry. 




Fowls Tied with Rubber Bands 
Will Not Injure Their Legs 



Instead of tying 
the legs of fowls 
with twine, it is 
better to cut hands 
from an old inner 
tube and fit one of 
these around both 
legs of each bird, 
slipping a clothes- 
pin over the dou- 
bled b and and 
drawing the loop 
up snugly as 
shown. The bands 



hold the kgs tightly, yet do not injure 
them when the fowls struggle. 

— E. Hendrickson, Argyle, Wis, 



Coal Bags with Three Handles 
Are Easy to Dump 




oy riveting 
heavy canvas han- 
dles to the bottom 
of bags in which 
coal is often de- 
livered to the con- 
st! mer, workmen 
will find that the 
bags are much 
easier to dump 
than when just the two regular handles 
are used. TTie extra handles permit the 
bags to be gripped at both the top and 
bottom when emptying them. 



Strong Skids for Gas Engine 
from Auto Bumpers 



On his farm where a small gas engine 
had to be moved to different jobs, and it 
was inconvenient to mount it on wheels, 
one farmer set it on skids, which were 
two discarded auto -bumper bars. Wooden 
blocks were interposed to elevate the en- 
gine to the desired height, the anchoring 
bolts being inserted up through the holes 
already provided in the bumpers* 
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Swivel Tool Rest for Turning Wood Balls 
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Heavy Hand Trucks Fitted with PuH StraJ)s Easy to Move 



To reduce tiresome strain on the hands, 
when gripping a heavily loaded hand truck 
to back it, attach a couple of leather straps 
to the handles as shown, so that they can 
be shpped over your wrists. With this ar- 
rangement, most of the pull comes on the 
wrists, making it tinnecessary to grip the 
handles tightly. The straps can be at- 
tached with small brass screws, the heads 
of which should be sunk well into the sur* 
face of the leather to avoid tearing the 
clothing or injuring the hands on them. 



Alloy Tips Improve Lathe Centers 

By welding tips of alloy of cobalt, chro- 
mium and tungsten to their tool-steel 
lathe and grinder centers, workmen in a 
Detroit plant, where crankshafts were 
machined and ground, increased the life 
of the centers from to 9 days. Also, it 
was found that the centers could be used 
indefinitely by simply renewing the tips. 




When theie ttropE arc alipped oOet the wrtttef you 
can 5 bi;A a heavity loaded hand frucA uiitAouf grip- 
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V/OUE first problem in fitting up a home 
darkroom is the installation of a 
‘‘light -tight" window shutter. Figs, 1, 2, 
and 3 show a way to do this without much 
trouble and expense. In this case the 
shutters are simply two sliding panel 
doors of a size to cover the window open- 
ing completely. These slide in a frame 
built out from the casings the action being 
the same as that of showcase doors. Two 
sets of louvers are framed into the panel 
of the door next the window, as in Figs. 2 
and 3. The louvers are installed in a 
frame and consist of a number of strips 
of heavy tin bent to a right angle along 
the length and set in an inverted position* 
The blocks, nailed at the ends of the 
frame, space these about in. apart. A 
second set of louvers made in the same 
way and mounted in frames of identical 
size, is hinged to the inner doori the hinges 
being blocked out from the stile so that 
the frames swing flush as in Fig. 2, Care 
must be taken to see that these parts close 
tight to shut out all light from the win- 
dow. When the doors overlap there will 
be an offset^ of course, due to the sepa- 
rate grooves in which they slide. This can 
be effectively closed by two narrow strips^ 
one on each stile, and so placed that they 
meet w'hen the doors are slid apart to 
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close the window opening. Louvers ill the 
top should face upr those below should 
face down* Sizes of the parts are not giv- 
en, as you have to build the shutters to 
suit the window* Both stationary and 
swinging sections of the louvers and the 
paneled doors should be painted flat black. 

The fitting next in importance 
is live sink^ and particularly Us 
location. If the room is 3 by 10 ft* v 
or larger, many photographers 1 

find it convenient to place the I 
sink near the center of the room, 
with the film equipment on one | 

Side and the printing and enlarge 

ing apparatus on the other, as S 

shown in the plan* Fig* S. Fig. 4 ^ 

shows the construction of the 
sink, which is built of cedar^ im- 
pregnated on the inside with 
melted paraffin, and fitted with 
the usual drain and faucets to 
provide running water* 
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Merchant Takes Nails from Keg 
with Magnetic Lifter 




Why Mcratch your fingmrg in ttailt from a 

krg when thit MimpU lifter ufiit do the /eb tfuiihly? 



One merchant who disliked scratching 
his hands when removing a few nails 
from a keg for a customer, improvised the 
lifter shown from a couple of telephone 
magnets and a copper tray* When inserted 
into a keg, the lifter will pick up a hand- 
ful of nails, which are dropped into the 
pan on the store scales by merely pulling 
the magnets away from the copper tray 
with one finger as shown in the circular 
detail- — C, Wilhite, Edelstein, lU. 




Yaw coti eaeity f*irn <ir macAi'iH any rod up to J in- 
in diameter hy using this lathe renter 

With this tailstock center, you can eas- 
ily turn or machine an iron rod up to 1 in. 
in diameter, the purpose of the center he- 



Tailstock Center to Turn Rods 
in Your Metal Lathe 
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ing to support the outboard end of the 
chucked work. The shank of the center is 
turned to the same taper as your regular 
lathe centers, and the large hole in the 
end is bored at a taper of the oil hole 
being made with a ^^la-in* drill* 

—Marquis Brown, Drexel, Mo* 



Column Clamps from Tire Rims 
Serve in Emergency 

Needing some column clamps, one car- 
penter improvised them from auto- tire 
rims. These were the collapsible type, 
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which were opened, slipped around the 
columns and then tightened by driving 
wood wedges between them and the work 
as shown, — A, H, Waychoff, Tempe, Ariz, 



Sample of Paint Put on Can 

In art studios 
and other places 
where supplies of 
paints are kept on 
hand, the color in 
each can may be 
seen at a glance if 
a small daub of 
the paint is put on 
the Ud. This lakes 
only a few minutes when the paints are 
purchased and will save time later* 
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Vise on Portable Stand Adjusted for Height 
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— Wm. Kcnntbcch, Ohio 
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Welding Table Has a Rotating Top Controlled by Foot 



Made from parts available in most shops, 
this welding table has a rotating top, 
which is turned by foot, allowing the work 
to be moved in any position. It has a seat, 
swinging flux container^ openings in the 
top to hold tools and a magneto to Ignite 
the torch, A hand screw on the table 
tightens the standard to keep it from re- 
volving and also allows the top to be 
raised for light \voTk, Both the table top 
and a metal disk, by which the top is 
turned, are welded to a shaft. This works 
in the pipe standard^ which has suitable 
legs welded to the lower end. Design of 
the table and the method of attaching the 
seat can be changed, of course, to suit the 
parts at hand. A thick asbestos pad keeps 
the table top from getting hot. 

— Elmer A. Vandrey, Truman* Minn. 




A movement of yaar foot totatms the table to bring 
the Work irtfii fust the position yow wont 




950 



P 0 r U L A R ME r H A X 1 ( S 



Bark Peeled from Logs Quickly 
with an Old Shovel 
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If you have a number of logs from 
which to remove the bark^ try using an 
old long-handle shovel as shown. Cut off 
the lower part of the blade and sharpen 
the edge. You'll find that the shape of the 
average shovel is just about right to fit 
the contour of a log so that the bark can 
be peeled off in a jiffy. 



threaded base of an electric bulb^ will 
make it easy to remove. This idea is espe- 
cially useful when bulbs are used where 
they are exposed to corrosive gases of fac- 
tories, dampness of cellars and store- 
houses, salt air aboard ships and weather 
encountered in outdoor floodlighting. Be* 
fore applying the graphite, clean the metal 
surfaces thoroughly. The graphite film 
should be permitted to dry before the 
lamps are screwed Into their sockets* 



Tool for Shortening Rivets 
Made from Hinge 

Having a job which required cutting 
down a number of long rivets to a shorter 
length, 1 did the 
work quickly 
with a hack saw 
and one half of a 
hinge. This was 
done by sawing a 
guide slot in one 
of the eyes of the 
hinge at a point 
where 1 wished to 
cut a rivet when 
it was inserted in- 
to the eyes. The hinge can be screwed to 
the bench top or it may be clamped in a 
vise to hold it rigidly. 

— Herbert Jones, Easton, Kan, 




Handy Tool to Form Fillets 
Made from Push Rod 

A tool for set- 
ting fillets on pat- 
terns may be had 
by using the ball 
end of an auto- 
valve push rod in 
the manner 
shown. These rods 
are exceptionally 
strong and the 
heaviest of work may be done with them. 
They are also convenient for puttying and 
calking in corners for a concave finish. 



Graphited Lamps Easily Removed 

An aqueous suspension pf colloidal 
graphite, sprayed or brushed on the 



Rough Flange Pipe Joints Sealed 
with Screen-Wire Gaskets 

On a sewer job where the flange faces 
of the soil pipes had not been machined, 
and it was Impossible to seal the joints 
with regular gaskets, substitutes of screen 
wire were used 
successfully. Two 
gaskets, with a 
•Jio-in, layer of 
red" lead mixture 
between them, 
were used at each 
joint. The mixture 
was made of oil 
and lead in the 
regular way, after 
which enough as- 
bestos fiber was stirred in to produce a 
stiff putty. — A. H. Waychoff, Tempe, Ariz. 
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Many Latnpcords Connect to Outlet Unit 
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For interior photography, where banks 
of photofiood Limpid are required^ tills 
multiple outlet unit and cable drum elim- 
inates the need of numerous extensions to 
various wall outlets. Besides, where heavy 
loads are placed on the house circuit, 
especially when other electrical appliances 
are operating, this cable, fastened directly 
to the main line at the meter, permits 
maximum illumination without a **drop- 
ping off” in voltage. One long cable con- 
nects the main line to the drum, which is 
provided wdth a cutout box containing a 
d.p.s.t swdtch and two 30«amp fusest a pi- 
lot light of low wattage to indicate wheth- 
er current is available, and a number of 
duplex outlets, the latter being installed in 
switch boxes sunk Hush with the surface 
of one side of the drum. The sides of the 
drum are ^4-ln. plywood, 26 in* in diam- 
eter* All the wMring is finished before the 
core of the drum is installed* This con- 
sists of a number of small blocks set end 
to end between the sides and held in place 
by means of screws driven in from the 
outside. The size of the core will depend 
on the amount of cable used. In this case, 
the core diameter was 17 in. and a 75-ft, 



length of No. S flexible rubber -covered 
cable was used. The entire length of cable 
should be unwound from the drum and 
laid out full length before the extensions 
are connected on account of impedance 
caused by current passing through the coil. 

' — O* L Sprungman, Minneapolis, Minn. 



Double-Actioa Store Doors 
Easily Weatherstripped 

In stores and 
other places 
where double- 
action doors are 
used, much of the 
cold air t hat passes 
between them can 
be kept out by a 
rubber strip as 
shown. Just take 
down one of the doors and plow a Vb by 
y^-in. groove along the edge to take the 
rubber, which, can be held in place with a 
thin, wedge-shaped strip. 

“Lawrence Johnson, Spokane, Wash. 
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**Gangplank” on Freight Elevator 
Aids in Moving Hand Trucks 




Stm*I plaltf Mmru*K tfM h*tw**n ^t*vat^^r and 
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Hinged to the front edge of an elevator 
floor, a steel plate bridges the space be^ 
tween the elevator and floor of the build- 
ing, offering a smooth surface over which 
to push heavily loaded hand trucks. The 
steel plate, which folds back on the ele- 
vator floor when not in use, not only eases 
the workmen's job of pushing trucks, but 
makes it unnecessary to have the elevator 
absolutely flush with the floor. 



Using Small Photoflash Bulbs 
in Large Reflectors 

Some photographers effect a saving in 
the cost of photoflash bulbs by using No. 

10 instead of No. 
20 bulbs in their 
synchronous 
flashlight outfits 
when taking 
close-up photos. 
To use a small 
bulb in a reflector 
intended for large 
ones, however, it 
is necessary to raise the bulb sufficiently 
with an adapter to place the light in the 
center of the reflector. The simple adapter 
shown, which raises the smaller bulb ap- 



proximately 2^2 in., can be assembled 
from parts obtained in a dime store. 

— E. R. Bogusch, San Antonio, Tex, 



Memorandum Pad on Yardstick 

An Arizona con- 
tractor had an un- 
usually handy 
method of jotting 
down notes on the 
job. A piece of flat 
telescoping cur- 
tain rod is screwed 
to one side of a yardstick, and holds sev- 
eral strips of heavy white paper on which 
the notes and measurements are written. 
When a strip of the paper is filled, it is 
removed to expose a clean strip. 

Sling Ropes for Large Hoists 
Padded with Auto Tire 

When hoisting 
steel beams, heavy 
stones, concrete 
blocks and ma^ 
chinery, narrow 
pieces of old auto 
tires provide good 
pads to keep sharp 
edges of the work 
from chafing the 
rope slings. Holes 
are punched in 
the ends of the pads and the ropes are 
threaded through them as indicated. 



Suitcases Are Carried Easily 
with Portable Handles 

Baggage boys 
and others who 
have to carry lug- 
gage will And it 
an easy matter to 
carry two bags or 
suitcases in each 
hand with this 
handle. It is sim- 
ply a wood block 
fitted with a leath- 
er grip and two 
flat-iron hooks from which the suitcases 
are suspended as shown. 











30 minutes. 






INACCESSIBLE sections: of pipe may be 
* thawed by connecting the low-voltage 
leads of this specially dcjsigncd transform- 
er to the pipe as in Fig/ and turning on 



current for from;' 5 to 



Details of 2 kw. tram/formers for use on 
either 25 or 60 cycles ^re contained in this 
article. By changing connections the units 
may be cormocted fl'o either 110 or 220 
volts. Transformers/ cannot he operated 
on direct current. ^ 



Fig. 2 gives dimcnpions for the cores as- 
sembled from picc</s of No. 26 -ga . silicon 



stceL Do not use a/iylhtng else andfollow 

B ]^. The core laminations 
ii ends butted together. 
ck consecutive layers are 
/as in Fig. 3, A and 
j| the core, it should be 
y in a vise before meas- 
'ss. Values given for the thickness of the 
compressed thickness. Many transform- 
ers draw excessJit'e current because their cores were not 
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compressed lightly enough, After assembly and while the 
core is held in Ipt vise, the three “legs” should be taped 
together tightly.) One layer of tape wound half -lap around 
each of the thr^ is sufficient— no more. 

A hardwooor fori^. Fig. 4, is used to wind the coils. For 
size, see the ftable. Wood screws hold the stationary and 
sliding end moces : n place. The form should be finished 
smooth so cJ^ls can be removed readily. Before winding, a 
sh eet of fjg cr, detailed in Fig. 5, is placed on the form. 
Where the fiber is bpril, as shown by the dotted lines, care 
should be taken to avoid breaks. The fiber unit is held on 
the form by two or three turns of friction tape. A circuit 
diagram of the windingbi ifx the transforfier is shown, in 



2b TO CQI^E: 



■ ■ j' •> 



me transiorAier is shown in 

^ (J^ 
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Fig. 6. Wind the low -voltage thawing coil 
with No, 6-ga, d.c-c. wire as in Fig* 1. The 
starting end of the wirc^ which should be 
left 15 in. long, is marked No. 1. The last 
turn of wire is fastened with shoemakers' 
linen thread and the end, also left 15 in. 



• ■ -i Jj 

. t 



long is labeled No. 3. Then the 
coil is painted with orange shel- 
lac and wrapped tightly with one 
layer of plain linen tape, 
come the line coils. Two spools of 
No. lOVga, d.c,c. wire will be required- 
Two wjiVes “in band^' are wound together, 
Startirfg\ends, left 15 in, long^ are labeled 
Nos, 3 hnd 4. The wire is wound tightly and 
a laydr of v§j3si^i^dh^«i^mh^ or brown 
paper j shouldHbe put between layers. The 
finish ends, cut off so that 12 to 15 in. ex- 
tend, !are temporarily tied together, and 
marked Nos, 5 and 6. The ends of the coil 
should be tied down with linen thread, 
shellacked and wound with linen t ape ji s 
before. 

Forithe voltage-regulating coU. use No. 
S-ga. d.c.c. wire. It must be wound in the 
same liirection as the line coils. The start 
end ol' the voltage -regulating coil should 
be lofi extending 10 in. and labeled “start 
of vohage- regulating coil.” After testing, 
this st 3rt end will be attached to lead No. 
6. In he case of a 60- cycle transformer, 
10 turds are wound on before tapping. See 
Fig. 6. For the 25-cycle job, IS turns are 
required. At this point the insulation is 
removed from the No. 8-ga. wire for a dis- 
tance of in, and an IStUi, length of 
No, 8-ga, wire is spliced onito serve as a 
tap lead as in Fig, 8, This lead is marked 
No, 7. After making the tap'- connection, 
one hyer of electricians' rubWa.JApe is 
applie I. This is covered with a layer of 
f riction tape. The winding is then con- 
tmued With the No. 8-ga. wire until the 
number of turns required for the next tap 



V () V U L A K M EVH A N I C S 



955 




WIKDIWG I)IA^3P^KAND 
TEftl^JNAL CONfiECTfOWa 



MD.B 

D.C.C 

'WJfJE. 



M3W’ voltage tvi awing COIL 

TO 40 cycles -33 TuPlHS 
SO TO 133 '' -tz ” 



L|n£CCHLS-TWO wjres 
' WOUND TOGETHER 

SS TO 40 CYCLE S '90 
TJftKS IN EACH COJL 

40 TO 133 CYCLES 

60 TURKS IN EACH COIL 



SOLDERED 



;ir^V0LTAQE-REOUL5TING COiL 

A^gS ■ 4 Q CYCLES SO - 1 33 CYCLES 



HO. a 
OsC.C 
WIRE 



NO. a 
o.cx. 

WIRE 



NO. 6 

o c c. 

WIRE 



SECTION 
/^Of COIL TO 
( &t TAPPED 



TOTAL TURNS IK fttOULATIKG COU. 



hnvc been Wound in place. This 
will require 20 turns Rdditionol ff 
ill the case of a fiO-cyde unitn I ^ 

and 30 turns additional in the U p 

case of a 25^cycle ti'ansformer. w 
This procedure is continued ^ 

until the total number of turns 
required are in place. The tap 
leads should be labeled imme- 
diately with numbers corresponding to 
those showm in Fig. 6. The finished set 
of coils are next bound securely with 
shoemakers^ linen thread. The \vood 
screws holding the sliding end of the form 
are loosened and the forin pressed out of 
the coil. Following this, the protruding 
ends of fiber are formed around the coil 
and fastened with friction tape. To deter- 
mine the proper labeling for leads Nos. 5 
and 6. connect two lamps as in Fig. 9. A 
prod connected to one of the lamps is at- 
tached to lead No. 3 and the other wire 
touched to first one and then the other of 
the finish ends of the line coil. The wire, 
which when touched causes both lights to 
burn, is labeled No. 6. The remaining wire 
is marked No, 5. The start end of the 
voltage -regulating coU should be neatly 
bent around the coil and connected to wire 
No. 6 as shown in Fig. 10. This splice 
should be made as in Fig, 8, The finished 
coil is immersed for 15 or 20 min* in orange 
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BRASS 



i PAfgjL SECTION 
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yoke section is removed 
piece by picce^ The coil 
is now slipped over the 
center leg of the core. The 
coil leads should be bent 
to one side to prevent 
them from coming in 
contact with the core, 1! 
leads have been brought 
out at locations where 
they lend to rub metal* 
sheets of fiber are Inserted to assure per- 
fect insulation. After installing the coil, 
the laminations that were removed should 
be re-woven carefully into place and then 
they are tapped on top and sides with a 
block of wood to even them up. care be- 
ing taken to avoid damaging the coils. 

Fig. II shows damps to mount the 
transformer. The clamps are placed on 
the ends of the transformer core and the 
nuts draw'n lightly. At this poinl, orange 
shellac is generously applied to the entire 
core so that it runs betw^een the lamina- 
tions after which the clamps are drawn 
dowm tight \vhile the shellac is soft. Fig, 
14 shows a side view of the transformer 



shellac diluted with an equal amount of 
denatured alcohol. After the immersion, 
the coll is allowed to drain, excess shellac 
wiped away* and after drying in air for 
10 or 12 hrs,, it should be placed in an 
oven and dried at a temperature of about 
200*^ F. for 4 or 5 hours. 

Before installing the coil on the core, 
apply clamps as in Fig. 12, after which the 



while Fig. 13 shows details for drilling 
binding -post holes in the terminal board. 
The holes have been given numbers cor- 
responding to the numbers on the leads. 
Fig. 15 shows how hea%'y wires are con- 
nected to V 4 -in, brass screws used as 
binding posts. The connections must be 
mechanically strong and well soldered. 

The terminals marked Nos. 1 and 2 in 
Fig. Id are connected to heavy cables to 
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conduct the low- voltage electric current 
from the transformer to the frozen pipes. 
Use single -conductor arc-welding cable 
rated at 2QQ amps, for this purpose, one 
lead 5 ft, long the other 40 ft. One end of 
each should be equipped with heavy lugs 
to fit the ^-in. binding posts. Brass nuts 
are used to hold the lugs in place. The 
operating ends of these cables are fitted 
with heavy-duty ground clamps as in Fig. 
15. Connections to the remaining binding 
posts are made as in Fig. 16. Use No. S-ga. 
wire. The wire used to connect the trans- 
former to the power supply should con- 
sist of 50 ft, of double-conductor round 
mining-machine cable. The tw^o wires of 
the cable should be separated at both 
ends, stripped for 1 in. and soldered to 
lugs. The lugs at one end go to the trans- 
former terminal board as in Fig. 16, while 
those at the other end are fastened to the 
load aide of the cut-out switch at the me- 
ter as in Fig. 1. 

Pipe-thawing equipment of this type 
should never be connected to an ordinary 
light outlet as the wiring is too light. Like- 
wise, it is not satisfactory to use clips for 
connecting the ends of these cables to the 
power supply. The connections should he 
made by attaching the cable lugs to the 
power supply with the screws found at the 
load side of the cut-out switch, A variety 
of voltages may be had by changing the 
connections at the terniLnal board. See 
Fig. 16, When terminal L is connected to 
binding post No. 6, the thawing voltage 
will be maximum. This voltage should be 
used only when long spans of pipe or large 
pipes are to be thawed. When L is con- 
nected to No. 10, the minimum voltage is 
15 volts on a 110-volt line or 22 volts on a 
220- volt line. In no case should the high- 
est voltage be used on a short length of 
pipe as this is likely to blow even 30-amp. 
fuses. The unit works best when it de- 
livers about 2,000 watts. 



Protecting Trees Against Rabbits 

Rabbits can be prevented from gnawing 
fruit trees by painting the lower part of 
the trunks with a mixture consisting of 
rosin, 7 lbs., unsaturated fish oil, 3 lbs., and 
copper oleate, 3 lbs. The ingredients are 
stirred together over a slow fire, and the 
warm mixture applied to the trees. 



Coins Dropped Near Bus Meter 
Caught in Cloth Frame 




Coins dropptd by poMMsngsrs whits paying thsif 
fara in this ars caaght in a neeptaclm 



After losing many coins dropped by pas- 
sengers when trying to insert them in the 
meter, one bus driver, who had to make 
up the loss from his own pocket, rigged up 
a canvas receptacle under the meter to 
catch the coins. The receptacle was made 
by stretching canvas over a circular wire 
frame, attached to the meter support. 

Billing Clerk ^ ^Wears'* Pencil 
on Inde^if Finger 

One billing clerk 
solved the prob- 
lem of always 
having a pencil at 
hand by wearing 
it on his finger. 
To do this, a hold- 
er was shaped 
from a piece of 
spring brass as 
shown. This left 
both hands free 
for handling packages and boxes, yet by 
merely crooking the finger the pencil was 
brought into service for checking items. 



HAn ordinary blackboard eraser is excel- 
lent for cleaning the top of a stove. 
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Testing Radiator for Leaks 
with Aid of Hose 




tt tahrm vnly a ^oupl^ of injjiuf«s to cannact iht rd- 
diatar oult^tm Euith a hama tD mdiKra ir last 



Instead of plugging the outlets of a ra- 
diator when testing It for small leaks^ one 
mechanic finds that he can save consid- 
erable time by slipping the ends of a 
length of hose over the outlets as shown. 
If lengths of hose of various diameters are 
kept handyj it^s only a matter of a few 
minutes to slip one of them over the out- 
lets and tighten the hose clamps. 

— Elmer A, Van drey, Truman, Minn, 



Glare Shield on Shade Roller 
Easily Controlled 

Tacked to a shortened window-shade 
roller and mounted on the headboard 
above the windshield, a short length of 
colored sheet celluloid makes a dandy 




This adfuatabim gtarm ahimld ia inatatxtiy fOitad i>l' 
Ifiviafad to a/iy haight daaifad 



glare shield, which can be lowered in- 
stantly to any height desired, The regular 
roller brackets can be used to mount the 
assembly^ It is a good Idea to provide a 
ring at the bottom of the shield to engage 
a small hook mounted on the cowUng to 
prevent flapping in the wind. 



Heel Is Held oa Accelerator 
by Small Metal Box 

Woman drivers 
who have difficul- 
ty in keeping the 
high heels of Iheir 
shoes on the ac- 
celerator will find 
that a shallow 
metal box soldered 
to tile lower end 
of the pedal as 
shown will solve 
the problem^ It will, of course, be neces- 
sary to remove part of the rubber cover- 
ing of the pedal and clean the metal be- 
fore soldering the box in place. 



Socket Wrenches Kept Handy 

To assure that his socket wrenches 
would always be at hand, one mechanic 

suspended the 
metal container in 
which he kept 
them from the 
handle of his tool 
box as shown. 
This was done by 
welding short 
lengths of Hat iron 
to the ends of the 
container and to the underside of the tool- 
box handle. — Jos. C, Coyle, Tucson, Ariz. 



Effects of Clogged Muffler 

Clogged mufflers are sometimes the 
cause of motor trouble often diagnosed as 
late spark, low compression, carburetor 
trouble, or a number of other things v/hich 
have no direct relation to the real cause 
of the trouble. Where the muffler is only 
partly clogged the chief characteristic is a 
loss of power and a corresponding slug- 
gish pickup. If there is no reason for sus- 
pecting the mechanical condition of the 
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engine^ the myffler can be checked easily 
by loosening the Range connection at the 
exhaust manifold so that a good -sized 
leak is created and then testing for engine 
performance. A completely clogged muf- 
fier may cause the engine to stop* In such 
cases, the resulting high pressure in the 
exhaust line will show as a leak which 
persists even after the engine has stopped* 



Blackboards in Parking Garage 
Speed Up Service 

To assure that the motorist’s wishes as 
to service would be carried out correctly 
by the attendants, the owner of one park- 
ing garage made up a number of small 
blackboards which could be hung on the 
bumpers. When a motorist drove in, he 
\vas handed a blackboard on which he 
wrote the time he wanted the car deliv* 




ScriJi'ce informution written on bifninfr 

in thi 9 jrnruffc attendants ta have eat reedy 



ered in the morning or any servicing, such 
as greasing* washing, oil changing, etc* 
This served as a reminder to the attend- 
ants to have the car ready* 



Hom-Button Contacts Sbunted 
to Avoid Arcing 

Warning horns used on some cars puU 
heavy currents in starting and when 
blov™ for only a moment often arc at the 
horn -button contacts, which soon burns 
them so badly that a resistance is set up 
at this point, resulting in sluggish opera- 
tion. This trouble can be avoided by 
shunting a small condenser across the con- 
tacts, which minimizes arcing* Then the 
horns will respond to a touch of the button. 

— Emil J. Novak, Omaha, Nebr* 



Coach Seat Tipped Forward 
Is Held by Strap 




Driver* S £cat m coach cor h^ld apajitj'f steering 
U?h«f hy cloffjc strap 



When loading and unloading hia coach- 
type car, one motorist finds that an elas- 
tic band, tacked to the sides of the seat as 
shown to hook over the steering wheel, is 
handy for holding the seat when tilted 
forward. If the seal frame is of metal so 
that tacks cannot be used, the ends of the 
elastic can be sewed to the upholstery. 



Mechanic's Head Cushioned 
When Working on Car 

Sewed to the back of a mechanic’s cap, 
a rectangular piece of sponge rubber will 
provide a good head cushion. Such a 
cushion is always in place and there is no 
time lost in hunting for it w'hen you have 
to get under a can 




This ewhion la alutayx j'n plaee j'O rfft >«ur head 
ivArn you cratid a ear 
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down on a short plank and is spiked in 
place* To use the cutter it is slipped under 
the wire^ after which each stay is struck 
a sharp blow with a hammer* 



Bulbs Carried in Hashlight 

Plumb ersj electricians and others who 
often have to use a flashlight in their w'ork 
can easily carry a 
supply of eKtra 
bulbs by using the 
bottom of an old 
flashlight* The 
screw end and cap 
are sawed off the 
old light and are 
soldered to the 
cap of the one you 
Use, thus provid- 
ing a handy receptacle for bulbs that is 
always at hand* 

— Joe J* Sultzman. Hannlbak Mo. 



CWhen regular "opaque"’ is not available 
for blocking out backgrounds on photo 
negativeSr black India ink makes a good 
substitute* 



The Next Issue 

COMPLETE BEDROOM SUITE IN MODERN STYLE 

Simplified cnnstnictinn of this furniture puts it within the reach of all* There 
arc four units; a twin -cabinet vanity for use with a full-length mirror hung 
on the wall, an octagon-sided dressing seat, a low, double bed and a chest* 

GAS-DRIVEN MODEL PLANE BUILT FOR SPEED 

Just what you have been looking for! — copy of the plane that won Bendb: and 
Thompson trophies at the 1935 National Air Races* Has a 66-in* wing spread. 

MAKE MONEY WITH A LARGE ARC WELDER 

Welding generator coupled to auto motor on wheeled chassis; can be towed for 
making repairs on farm machinery or kept in the garage for car repair work* 

MOTOR-DRIVEN BENCH HACKSAW 

Where work requires constant cutting with a hacksaw, why not make this 
simple motor-driven outfit? Handy in metal-working shops and garages, 

CHRISTMAS SUGGESTIONS 

Many items intended for those who want to make unusual gifts. A handsome 
Pembroke table, new wastebaskets, modern doll house, child's clothes chest. 




W o ven- W ire Fen c ing Q uickly C ut 
on Piece of Angle Iron 




AN6LE IROfi 



e*- 



A. fttii mftarp htoiBM at a hawnmwr Eif dUtf rt- 

fancin^ urith thim cuttar 

When repairing or putting up a fence, 
one farmer uses a piece of angle iron to 
cut the wire, The iron is mounted upside 
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HARLEY- DAVIDSONS 



What a wonderful line-up those 1937 Haricy-Davidsons! 
When you cast your eyes on their new lines, flashy new colors, built-in instru- 
ment panels, and 120 speedometer dial— you'll say they're thedassiest 

outfits you ever saw! These 1937 Harley-Davidsons sure have improvements 
galore! New circulating pressure oiling— roller bearing motors — double 
loop trussed firames — welded steel saddle- type tanks* Longer motor life 
— increased gas and oil mileage greater sustained horsepower — 
greater strength — easier handling. , . And, Boy! — when you tide 
one of these 1937 Harley-Davidsons you KNOW you're going 
places! See your nearest Harley - Davidson dealer right <rway^ 




*Take a FREE ride on a 1937 Harley*Dayidscn 
“ ask about hh Easy Pay Plans. 

And send in the coupon. 



MOTnt, 

WfircJ ^ 



Name. . 

Mv 



fover 






«ut* 
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THE TEST DIVE! 

Straight down from 4 miles up — motor 
roaring — struts screaming — Gehlbach tears 
earthward like a bullet flashing from a re- 
volver. At the bottom of the 2-mile drive 
— a sharp, wracking pull-out wrenches 
plane and pilot to the limit. Such tests make 
planes safer. But anything can happen. 
A bump in the air — a tiny flaw, and the 
plane can fly to pieces as though dynamited 
while the pilot takes to his parachute. 
But Lee Gehibach eats heartily and cw/oyr 
his food. Note the Camel cigarette in his 
hand — one of the many Camels that Lee 
enjoys during and after meals. In his own 
words he gives you the reason 

why Camels are his cigarette. 



''SMOKING CAMELS KEEPS MY DIGESTION TUNED 
UP AND RUNNING SMOOTH" SAYS LEE 



"^^AMELS set me right!'* Gehibach says. 

"You know, chance is only 10% of my 
business. Keeping alert and in floe condi- 
tion is the other 909 ^. I smoke Camels while 
l*m eating, and afterward, for digestion's 
sake. And when 1 say chat Camels don't get 
on my nerves, it means a lot." 

Good digestion and healthy nerves are 
important for eveiyone in this wide-awake 
era. So make Camel your cigarette. Enjoy- 
ing Camels at mealtime and after speeds up 



the flow of digestive fluids— increases alka- 
linity— helps bring a sense of well-being. 
Smoke Camels — for digestion's sake — for 
their refreshing ''lift." Camels set you right! 
And they do not get on your nerves. 



H DLL YWOO D RA DIO TREAH Camel Ci«areCte^ briaf you 
a FUEL HOUR'S ENTERTAINMENT! Rcanr Goodmao^i 
"Swin^" Baud... George StolTs Concert Orchestra.., H 0 II 7 - 
wood Cueai Stan ■ . . and Rupert HuEhes pmJdcs I Tueaday 
— 9:30 pm E.S.T^ Si 30 pm C.S,T.. T‘^0 pin MhS.T., &30 pm 
PA.T.. orer WABC^oLombta Nerwork. 



FOR DIGESTION'S SAKE 



to adverttaers pleaae iPienficrn Popitfar SfecAcmicff 
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TEST PILOT 



stands terrific strain in his meteoric power-dives and 
blinding pull-outs, as planes fall apart in mid-skyf s 

4 







tobaccos 



Camels are made from finer, MORE 
EXPENSIVE TOBACCOS-Turkish and 
Domestic — than any other popular brami. 



ItKH. 

B,. J, RoTiMif-iU 

TijhMirrt . 

W]DMhui-d>l*m. N.lT. 



_SMOKE CAMII^S 

WAc» icrltlnff to adverliaera please Popvlfir Mechanics 
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Future Titans of the Skies 

(Cantinued from, page 6B5 ) 
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Instead of being assembled in factories 
the flying boats would have to be con- 
structed in shipyards or “planeyards," The 
hulls would he launched like any other 
kind of ship. Flying bases adjacent to the 
open ocean would he necesisary because 
it might lake haH as long to ta^i at legal 
speed down the length of New York har- 
bor as it would to fly the rest of the way 
to Europe* 

The type of power plant that would be 
used will depend upon the outcome of the 
unceasing competition between designers 
of gasoline engines, Dieselst and steam. 
Right now gasoline engines have the edge 
in light weight per horsepower. In this 
theoretical liner three pounds per horse- 
power are allotted for engines, enough to 
permit heavier Diesels to be used, and 
even admitting steam as a strong contend- 
er^j^ie Velox system of manufacturing 
elimmate^ the heavy boilers and 
many engineers think that steam will be 
.'the most practical source of power fqr 
heavy airplanes, ^ j" . 

Engineers generally agree that the big 
boats will have four propellers, each op- 
erated by a 50,000-horsepower engine 
unit* The big airplanes will theoretically 
cruise at seventy per cent of full poTver, 
t^^and by dividing the power into four pack- 
ages, this division permits total failure of 
■^ne engine unit without crippling the ship* 
Figuring out the propellers for the su- 
per air liner brought a real surprise* They 
must be five-bladed, it was concluded, and 
sixty feet in diameter. They will revolve 
at only 200 revolutions per minute at 
cruising speed* This seems a dangerously 
low speed but it is tip speed that counts 
instead of revolutions per minute, and 
with such long blades the tip speeds will 
he more than enough. The propellers will 
need to be mounted on hollow shafts 
twenty inches in diameter and will cost 
about $1,000,000* A large port of this 
amount would go for preliminary research. 
These days no designer merely hopes 
that his new plane will fly* He knows that 
it wilL Formulas, backed up by wind- 
tunnel tests of models, give him an accu- 
rate idea of a planers capabilities even be- 
fore the row materials ere ordered* The 
latest wind-tunnel test is to use a model 



equipped with an electrically driven pro-* 
peller so that the actual effect of the slip 
stream may be measured. Another test is 
to fasten *short pieces of string to the 
wings. When the strings begin to flutter 
in the wind tunneb observers know that 
the stalling angle of the wing has been 
reached. 

Much of the success of the flying boats 
will depend upon the hot-wire anemom- 
eter, a small piece of hot wire used instead 
of smoke to measure the flow of air around 
wind-tunnel models. The electrically 
heated wire, placed near some part of the 
model, loses temperature according to the 
speed of the wind that flows past it, and 
these temperature changes in turn affect 
the conductivity of the wire. This allows 
electrical fluctuations to be translated di- 
rectly into terms that show the efficiency 
of the modeFs shape* 

Will the future giants of the air pay 
their way? Yes, the flying -boat designers 
declare* Not only that, but they should 
show higher profits than the large surface 
ships. Comparing the 1,500- ton flying boat 
with the **Queen Mary,” Kleinhans points 
out that in two weeks of operation the 
plane would make five round trips while 
the surface .ship accomplishes one round 
trip* Yet each could transport the same 
number of passengers in that time* On 
such a schedule the flying boat would be 
operated for 110 hours against 200 hours 
for the “Queen Mary*” Capital charges 
for retiring the initial cost would be half 
as much, crew and food costs would be 
much less* w^hile wharfage, ticket selling, 
and other fixed charges would be about 
the .■same. Fuel bills would compare closely* 

Klelnhans estimates that on a schedule 
of two round trips per week in the Atlan- 
tic service, carrying an average of sixty 
per cent passenger capacity, the flying 
boat should show a net profit of $3,000,000 
at the end of five years* This amount 
would be left after deductions for capital 
amortization, interest, and all cither ex- 
penses, and vrould he based on a charge 
of about $300 per round-trip ticket* The 
safe life of a flying boat is longer than five 
years, hence profits would be at a higher 
rate during the additional time that the 
boat is in commission. 
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kodaks itiui lip 



Aednou) 



It's easy to take 
pictures AT NIGHT 

A WIZARD picture taker outdoors- 
hut how do you rate indoors, at 
night? Faster films* improved lighiing 
open a new and exciting field to your 
skilL There’s an endless variety to in- 
door picture opportunities. 

Night pictures can he made with your 
present camera provided that it can be 
set for time”; and if it is equipped with 
an A 6, 3 or faster lens, then night sNtjp- 
sbnls are easily possible. Just load with 
Kodak ”SS” or Kodak Verichrome Film 
and use Mazda Phoioflood or Photo* 
flash lamps. 



Fimt itiu FKt!.£ 

at itwikT'n 
. . , [hcil yfiuVv ruaity 
t4i liliinnt. It vv(»lalriii 
c^'orythlnli flhrtuf pic- 
tures nt nliitht . .. vihlch 
Sim to Uftc . . . huw fd 
n?t your cjimcm * . . 

a ^nrluty uf 
pict lire f I ppf^rt u nit I in.,* 
Eaitrimn Kiuluk 
lYnny, Kikchwflttd-, N* V* 



Acc#p^ nothing bul fti« 
tlirn In th* famUior box 

^Kednk only ta^tmnn makOi. 



Wficn trrffin,i7 to rtditfrNAcrs pUme mnition Popular Mechanics 




USA 
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^ The Amazing Story of the Automobile 

(Catttiniiifil froth 



among BothwelPs collection is now held 
by a 1909 Mitchell, which recently turned 
seventy-five miles per hour. 

Then there is the evolution o! brakes. In 
the early models the fodi brake was al- 
most unknown* The hand brake and the 
gear shift lever are outside the frame. Tlie 
steamer has no conventional brakes at all. 
A brake drum ten inches in.’ diameter wa.s 
considered large in those days* 

A drive in one of BothweiPs cars en- 
genders a new appreciation for the vast 
corps of technicians who have helped to 
smooth out the “bugs” so plentiful in the 
old timers* His cars steer like trucks. 
They start with a jerk^ and stop in any 
manner they feel like* They make a noise 
like a rock crusher., and ride like a cov- 
ered wagon. But all the essentials of the 
modern motor car are there — in embryo, 
but there nevertheless. 

Even the rumble seat can be found 
among the collection. There is a rumble 
seat on a 1904 Auto Car. There in this 
strange collection is the saga of the auto, 
the saga of turning wheels which changed 
the life of this planet. 

Tires have also had their period of evo- 
lution* The 1900 Sears in this collection 
had no rubber tires at all, but ran on iron- 
tired wagon wheels. Next came small 
high-pressure rubber tires, adapted from 
those used on bicycles. 

When the world war opened, in 1914, 
the average American motorist w*as riding 
on tires only three and one-half inches in 
cross-section, inflated at eighty pounds 
pressure* They were little better than 
solid tires, and lasted for a couple of thou- 
sand miles. 

By 1918, tire cross-sections had in- 
creased to four inches and were carrying 
sixty pounds of air. Five years later, when 
the first so-cslled “balloon” tires had been 
introduced, tires w-ere half an inch larger 
in cross section and were carrying fifty- 
five pounds pressure. In 1927^ the 5.25- 
inch tire was the most popular and tire 
engineers advised these could travel on 
only thirty- six pounds of air. 

Since 1930, tire cross-sections have been 
increasing by fractions of inches and air 
pressures have been dropping, until the 
six-inch tire, carrying thirty pounds of 



air, was replaced on 1936 cars by the six 
and one- half inch tire, which requires only 
twenty -six pounds of air, Thus^ in two 
decades, tire cross-sections have prac- 
tically doubled, while recommended air 
pressure has been reduced to less than 
one-third of what it used to be* 

Back in 1912, the average three and 
one-half inch tire was mounted on. a wheel 
wdth a diameter of twenty -four inches. 
The SLx-inch tire of 1930 w^as built to fit 
an eighteen-inch rim. Three years later, 
cars were closer to the ground and the 
six-inch tire was mounted on a seventeen- 
inch wheel. The average tire of 1936 is 
six and one-half inches in cross-section 
and mounted on a sixteen-inch ’wheel. 

The early tire was the so-called “fabric 
tire,” made of cross- woven material in 
which vertical or warp members were in- 
terwoven at right angles with fill mem- 
bers, both warp and fUl being on the same 
size and strength cord. These tires were 
rigid and rode roughly, due to the high 
air pressure necessary to obtain satisfac- 
tory performance from them, They gave 
from 3,500 to 5,000 miles of service, “Cord 
Ures," made by running the cords in one 
ply across the tire at right angles to those 
in the adjacent ply, came next and mile- 
age was raised to 15,000 to 18,000 miles* 
The first direct move to improve riding 
qualities resulted in the "balloon” tire, 
differing from the cord in that it was built 
of larger volume and so supported the 
same load as the “cord” at lower air pres- 
sure* In this way, a softer-riding tire w'as 
obtained. However, since these tires were 
softer, they deflected at a sharper angle 
on the sidewalls and broke them down at 
this point at an early mileage. By devel- 
oping fatigue- res is ting cord fabric and 
tougher tread stock to afford rapid and 
irregular tread wear, manufacturers put 
20,000, 25,000 and even 30,000 miles of 
wear, comfortable riding and good service 
into the balloon tire that is used generally 
today. 



t[Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self- ad dressed envelope. 



POPULAR MECHANICS ADVERTISING SECTION 



119A 



‘STARK TERROR WAS SQUEEZING AT MY HEART' 





• • Lay Motionless 
in the Tent— Smooth 
and Cold against 
my Ribs a 
was Coiled/' 



Oftce More the DATE-LINE is a LIFE-LINE 



"Something in my voioc woke my compHUiions From 
their deep sleep/' writes Ceorge F,Jflcksoti, "Fight- 
ing for sclf-controh T told them quietly what had 
happened^ One turned hia Fveready flashlight on 
my cot. Tlic other carefully pulled my blankets 
dovm » * ^ to reveal a big, deadly copperhead^ coiled 
to strike where no first-aid could have aaved mef 
"The flashlight beam moved a little, and we 
noticed the snake followed it with his beady un- 



N AXIOM AL Carbon Co., 
Inc., 30 Elast 42nd Street. 
New York. N.Y, 



Gtivgc F. /ackton, 
itivtJ from Jeaih 
Of (vnciMuiu reptile 
it 



blinking eyes.,, My friend moved the Light slowly, 
farther and Farther. The snake continued to turn 
his hideous bead. Gradually he began uncoiling to 
keep hiseyes on the light. Now the snake Was facing 
directly away from me * - * my other companion 
reached quickly for me. gave a mighty heave and 
1 sailed Out of my bunk and against the tent vrall. 
Then I fainted^ while they killed the deadly reptile. 

"But for the fresh Eveready batteries that kept 
that light strong and steady through this horrible 
emergency, there could have been nO' happy end- 
ing. Needless to say I never take chances any more 
on batteries that may have grown old on a dealer^s 
shelf/’ 



EVEREADY 

BATTERIES 

ARE FRESff 



BATTERIES 




I NEED SOME FUA^HLIOHT 
aATTEftVtS I WANTH 
THE LOKtEST-iASnug / 

I ONES YOuVe OOT, L 



LOOK AT THAT DATE- 
Lm£.IT MEANS THr 
EXTRA LONG LirC 
BUILT INTO THfM 
AT THE FACTORY IS 
ALL THERE WHEM 
YOU BUY THEM. 



EVEREADYS CAHT 

CO STALE ON MY SH£LF^ 
THE WAY people ARE 
BUYINQ THEM^THEftrS 
HO CNAHCE OF THAT. 

I SELL 4*^ and 6 
EVEREADYS TQ/n 
ONE OF ANY / (A 
OTHER KINO 



O.K. MR. CARPENTER 
YOU WANT dated I 

EVEREADYS 



TT/ifrt to ftdvcrtlBcrs plt'nsc mejitfon I^opular JlfecAatiJes 
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Bench Vise Hinged to Tool Kit 
Is Always at Hand 




FoiJmd year tct>i kit± thii taktw litttm 

wpace and iw olwayM rvttdy ter vre 



With the aid of two strap hinges and a 
small hlock: of hardwood, a light bench 
vise can be fitted onto a locksmith'^s tool 
kit to save time and steps on key-making 
jobs away from the shop. The hinges are 
bolted to one end of the tool case on the 
inside^ and to the block which serves as a 
support for the vise clamp, as Indicated in 
the photo. When not in use, the assembly 
folds inside the kit out of the way. 

— James McQueeny, Kansas Cily^ Mo. 



W orm Gear for Model Mech a nism 
Improvised from Coil Spring 

In constructing a model where a worm 
gear was required and none was available, 

a substitute was 
improvised by fas- 
tening a snug -fit- 
ting coil spring on 
the worm shafts 
spreading the 
turns of the spring 
far enough apart 
so that they would 
mesh with the 
small drive gear. 
Each end of the spring was bent at right 
angles and pinned to the shaft. As long as 
an excessive load was not applied the sub- 
stitute worked as well as a regular cut 




worm. If you find that the load is too great 
and that the spring spreads as a result, 
the coil should be soldered to the shaft. 



Shoes Hung Up Out of the Way 
by Rings on Stretchers 





WIKE 



UCJOP 



^OLDlRLD 



Short lengths of 
wire with loops or 
eyes formed on 
one end and sol- 
der e d to shoe 
stretchers provide 
an effective means 
of hanging shoes 

onhooksina _ 

closet This not 

only makes the shoes handy to get at+ but 
they are kept off the floor. 



Bolts Sorted to Length and Size 
with Aid of Carpenter’s Square 

If several holes of different diameters 
are drilled in a carpenter’s square, you 

will have a handy 
tool for sorting 
used bolts. The 
diameter of each 
hole is stamped in 
the surface of the 
square, after 
which it is a sim- 
ple matter to find 
the size and length 
of a bolt by inserting it into the proper 
hole, and then laying it lengthwise along 
the ruled edge of the square. 



An Emergency Ignition Switch 

When the knife 
switch on a farm 
pumping engine 
became acciden- 
tally damaged be- 
yond repair, the 
owner constructed 
an emergency 
switch from a 
length of insulat- 
ed wire as shown. A similar switch could 
be made to serve for other battery con- 
nections, telephone wires, etc., where the 
current is not enough to cause arcing. 
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Sure yuu can Hinuke a pipe. Jiisl Iry Half & Half# Cool as 
a wife saying: Where ha^e yuii been?” Sweet as your 

alibi: “Out w^itb your dad/^ FragranI, full-bodied tobacco 
that won’t bite the tongue— in a tin that won’t bite tbe 
fingers. Made by our exclusive modem process including 
patent No. 1,770,920. Smells good. Makes your pipe ivel- 
come anywhere* Tastes good* Your password to pleasure! 



N«t m bit oi bU* tn th« tabacea or th« Tin, vhlcb ;(vtt mmaihr and smalin- 

a»you u»a-up thft tobMoo. Ho bitton flnfon at you reach for a loadr evon tti« last one. 

CooftUbL 19 3E. TliB AiH«TlcBn TobiMO Compuijr 



HALF t HALF MAKES 

I 




TT/icrt sc^SHil^ fg adv^rtiBerft please Pgpw^rtr 
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Capacity of Jig Saw Increased 
by Raising Upper Arm 



Voptteity a/ jig xauu can ha inermoMmd hy ucrnf 

mpattt whtra tha arm jam* tha boM* 

If you want to use a jig saw on work a 
little too thick for its normal capacity, you 
may be able to raise the upper arm by 
using a hardwood block as shown. Blocks 
up to 1 in. in thickness will sUU permit 
the use of the regular saw blades. Care 
must be taken, however, to drill the block 
accurately so that the arm will not be 
thrown out of alinement, 

— Ralph Pickard, Hawthorne, Califs 



water over the fire, or you can use a dou- 
ble boiler^ When the paste is ready to be 
bottled, stir in about half a teaspoonful 
of oil of cloves for each half pint of paste. 
The oil of cloves acts as a preservative 
and prevents mold from forming* 

— R* Wailes, Bethesda, Md, 



Soldered Jobs Tested for Leaks 
with Vacuum Cup 

After soldering a pall, pan, tank, etc., it^s 
a simple matter to test it for leaks, with a 
rubber vacuum 
cup, preferably 
one of the type 
that has a clothes 
Kook attached as 
the hook will 
serve as a handle* 

Moisten the edges 
of the cup and 
press it over the 
soldered spot. If 
the job is air-tightj and the surrounding 
surface is smooth, the cup will stick tight- 
ly* But if there is a leak around the sol- 
der, air will get under the cup and it will 
not hold. 

Ruling Pen Has Rubber Grip 
from Penholder 




Library Paste Easily Made 

A white, pearly Library paste of unusual 
adhesive qualities can be made from white 

dextrine, 50 parts; 
water^ 45 parts; 
and glycerin, 10 
parts* The dex- 
trine should be 
stirred with a 
small amount of 
water to form a 
thin cream, after 
which the rest of 
the water and the 
glycerin are added 
and the whole 
heated in a water bath for about 15 min. 
until the pearliness develops. The mix- 
ture can he put in a can and set in a pan of 



CMice may be prevented from frequent- 
ing shelves and closets if cayenne pepper 
or mint of any kind is scattered about the 
forbidden areas* 






If you find that your ruling pen tires the 
fingers, when using it for long periods^ the 

strain on the fin- 
gers often can be 
relieved by in- 
creasing the di- 
ameter of the pen 
where it is gripped. 
This is done by 
winding tape 
around the shank 
of the pen so that 
a rubber or cork 
grip from a regular penholder can be 
slipped over it. Before forcing on the grip, 
apply a little shellac to the tape so that 
the rubber will stay in place. 
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JtcUaiHim ,! MIGHTY MECHANICAL 

Take a good look MARVELS YOU CAN BUILD WITH 



at that giant power 
plant! You build it 
yourself with the 
great new Erector. Piwc b.v 
piece you construct its massive 
steel frame. Assemble it# enor- 
mous flj'wheeli piston# anti ifover- 
nor. Mount its big, shining 
boilers. Then you hook up ihe 
powerful Erector reversible i Icc- 
trie engine and it throbs with 
action. 

That's only one of the many ex- 
citing mechanical marvels you 
con build with the great new 
Erector* You can make that 
bufij' looking magnetic erime* 
Click the switch on the Erector 
engine — pull the control levers 
and it raises or lowers — swings to 
the right or left, just as ymir 
hand command#. It# magni't i$ 
so .strong it graljs up steel girder# 
before it touches them. 

You can build aU the enginter- 
ing rawicls shomi in the 
picture and dozens more 
— with &ne Erector set. 
Enormous drawbridges 
that actually open and 
close. Towering airplane 
beacon tluit revolve# just 
like the real ones* All- 
metal airplane. Dump- 
trucks. Walking beam en- 
gine. Ferris Whecln 

The great new Erector 
makes you a full fledged 
engineer — ready to build 
realistic^ engine-driven 
models of the worlds 
greatest mechanical mar- 
vels, There arc more thrill- 
ing EUTprisos packed in an 
Erector Set than anything 
you can own. Tell your 
Diid today that Erector 
is what you want most for 
Christmas. 



THE GREAT 
New ERECTOR 

The MDSlruEtioa t«| 

Ihet has 



Your friend, 



Wilking Bfim Engine 

BiUlt with the 
No, 7\4 «t. 
Op«rat«a wjth 
UiA Re- 

vwBibteKlertrio 
Ec.gine. 



See thQ 
Senstb'omT 
No. V/i Set 

J 2 puMci 4 « uT radt- 
ing enffiuiserine 
iwtH. UaK mrw 
rjujctur RcwfDtblP 
h'lectYlir 

OtrettT^ irnfl fttniqh 
tuAi pintt'-HniiLiih^ 
In fwi. V4*l)avr hni.1 
bllLe. (llLnte^rUiig 
binlli'T dh>rlL‘^. JMg 
ITU wflPtiJn GmJH,. 
plultMU, MiT 
pluLti ftinl othirr 
paru Car hulldlnK 
mi ti'iwfi nC 
tlllillica, dtirrlokiit, 

trueKjj. brl.diti.'a and 
n»vor lou ocLiun 
mofluU. Std.OO, 
Kreicf vr aelM 
cram tu 

firutiu. 



The Great New 






Erecior Reversible 
Enpne 

An fljUi,Wt*Lnh‘ fm w- 
er unll i ^»ii |>n 
ueariptl fnr d I iTifre-nt 

AEKWlS. 



Only ERECTOR 

MaJci!!S thr BrjuNTL' ritnlpf wliti 
imeUdfltiiui MuhD 

intrt.ti,(i-r wUh flrw‘icir 

thiLn pjiy ntlipr ciYTMtnirTlon 

NUL. 



ERECTOR— Big 
lelld itee) btte 
plile 

#Ciirdj fnaniUttlon 
Cur EroiiHt^r ma-cLi;'LH 



See The Gilbert HaM of Science 

Scdpntili!; f EhihiL<i that nHIl make yAU with wnndor. Lnok 

fur at yaar lucal tny £ti>re. 

Free— New Gilbert Thrills IVIagazine 

UIk piutCB jum full «f «!trUinit pii^tiiriw. hlmiut bLiyi' 

in 1 ‘nffLnoorinR, chrpilntl rf»i?fflrch, pporta, f!TQftnm&n'»li.iiri 'I'ells 
hc.i'vV tu I'mvnmc M member ul' tfan CjilbiirL laBtitulo a.Eid 

win n cneh Aihiird. Free — iiiaiI thie coupon nt aace. 

M&fl this coupon today tor big free gift 

C. Gilbert, The A, C, Gilbert Campan^, 
blN fLtevtvr Square, New llarea. Conn. 

Toil bL'tl RuiitL — tree — ttln tHUnTt TnrlLU ^tJlg(lAlne vul ailracLL^e lirwn 
Mi ll3i: Orcjkt New Erector. 



Nome 
#tIWt . 



.jStsi-Tr , . 



When to aiJrcrti.s(jrji please fncntio^n Papular Afechanics 
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/ 

S The Miracles of Light 

( Con f iiTiUed from aa«e fllSZ> 



YANKEE 



cHxxtuUimcm 




☆ Famous 
*'Yajikee'' qual' 
iry! Sime as high- 
speed ^‘Yankee” 

Spiral Screw- driver 
used for half a cen- 
tury by mechanics the 
world around. Now 
made "Handyman'* 
size because of its many 
home uses* the rime it 
saves, and the skill It puts 
into rhe user's hands— man* 
woman or boy. 

No. 33 - H. Only $1.00, at your dealeris. 



BORES HOLES* coo, for small screws or ocher pur- 
poses around the home. Ask dealer for '’Yankee" 
Chuck and 3 Drills, lo fir "Yankee" Screw- 

driver. Sold separately, 39c set. 





Eit im Ptact of CSttfk 3c i Driftt 

INTRODUCTORY OFFtR 

North iBroi. Mfg. C4., Phlladvlphia, U. 5. A. 

NEW Tool ! if am ac dcmlcr'k, lend uJi Si 
vjtb thf] coutHlD, ILccrivc paitfaiJ ihil Ld- 
gcnicui " Yankee'' Hunfymaw tbit driT« or 
dnwi snewi At ■ fifiitf on the handle. 

Taul Book, included FREE 

N« mi 




Addrtsi- 



IP5I13) 



little bugs sometimes get through their 
vigilance. They may drop down from the 
air* They may hover in particles of sponge 
or rubber. Though ordinary flesh wounds 
can be pretty well cleaned with liquid 
sterilizers, a surgeon opening a human 
abdomen can*t "germ -proof this kind of 
wound by pouring in a pint or two of liq- 
uid sterilizer. That would probably be as 
hard on the patient as on the bacteria. 

Dr. Hibben and his staff of light stu- 
dents, engineers, pathologists and medical 
researchers, visualize a device whereby 
every type of wound can be cleansed of 
all bacteria by means of lethal -ray light. 
They have actually invented and patented 
this equipment. The Westinghouse Lamp 
. company recently shipped out 100 letha!- 
^r ay _s terilizers. Each machine goes to a 
prominent physician or surgeon for ex- 
perimental use. Thus far the equipment 
isn*t safe for the amateur to use. The me- 
chanical challenge is primarily one of 
producing a bulb with glass filters so ex- 
tremely thin that the glass will tend to 
center the power of tlie tiny waves. A 
bubble process has been devised which re- 
duces the thickness of the glass lo about 
one-thirty -thousandths of an inch. In ad- 
dition to killing microorganisms on flesh 
surfaces the lethal rays combat certain 
skin ailments such as ringworm and "ath- 
lete's foot,‘^ apparently caused by micro- 
organisms that are first cousins to ordi- 
nary bread molds. 

That^s the human side of the lethal -ray 
story. The housekeeping side is but a 
short step away. Today we see the arrival 
of lethal-ray equipment to give the per- 
manent knockout lo every organism that 
may lurk on dinner plates, glasses* or cups. 
Most of these microorganisms are com- 
paratively harmless. Yet if you and I 
were shown enlargements of the infini- 
tesimal plant and animal life that settles 
upon the cleanest of chin aware wholly 
without invitation, we would probably in- 
dulge in quite a number of fasts. The New 
York City Board of Health now has under 
consideration eradiation equipment which 
sterilizes restaurant, hotel* and fountain 
equipment by lethal waves of light. 

Already the death ray is beginning to 
lake a place in commercial meat-packing 
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and canning. Every day, microorganisms 
too small to be seen cause tre*nendous 
spoilage losA of foods. Therefore several 
commercial packers are beginning to use 
lethal light rays to sterilize and pra- insure 
the keeping qualities of their products. 
This attainment grew directly out of re- 
search on ways to sterilize refrigerators. 
The answer seems to be that foods should 
be made sterile before entering a refrig- 
erator* Glass or earthenware containers 
can be pretty well sterilized with boiling 
water* Frequently containers made of 
wood, pulps, or plant-fiber products can- 
not stand the boiling water treatment and 
demand sterilization by eradiation. 

Molds, too, are among the most costly 
of all weed pests* ruining uncounted mil- 
lions in food products every year. Mold 
ravages have been seriously aggravated 
by entry of the pre -sliced loaves of bread. 
Careful wrapping and storage are not al- 
ways a safeguard. Sometimes mold spores 
get on mixing machinery or knife blades 
and become planted in the bread before 
it is wrapped. Today, at least one great 
chain bakery is beginning to use lethal- 
ray vaccination against molds in all of its 
products, including fruit cakes and plurn 
puddings. 

It Is possible, even probable, that death - 
ray equipment will be available for home 
use within five years, or sooner. The 
equipment is still comparatively expen- 
sive, and if handled carelessly is extreme- 
ly dangerous to human skin and eyesight. 
The inventors and developers make the 
friendly suggestion that if you wish to ex- 
periment with the lethal ray, you better 
watch your step. 

So far we have been talking of extreme- 
ly small light waves that destroy ex- 
tremely small bugs. Let’s consider larger 
waves that attract larger bugs. Use of 
lights for trapping night-flying beetles 
and moths gains increasing importance 
since we find that many of our gravest in- 
sect pests are readily attracted by lights 
which are within range of human visibil- 
ity* On a summer night one may now see 
Light traps in lawns and gardens, serving 
not only for the good of grass and gardens, 
but also for the comfort of people. Or- 
chardists are learning that light traps arc 
the most effective control of codling moths, 
foremost enemy to apples, and lawn tend- 
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THE new Carburetor Kaywoodie hiis ihc follow- 
ing advantages; 

a, //j Ferfea AUxU^re (of Air and Smoke) Improves 
the flavor, caste, and aroma — because the tobacco 
burns beitec, 

b* IJj P^ject MixJuTff (of Air and Smoke) keeps^ 
your bowl dry even with constant smoking, 
e* //JT Perjtxt Mixture (of Air and Smoke) keeps 
your smoke cool. Will noi bum your tongue no 
matfcr how fast you smoke. 

d. /tjr Perfect Mixture (of Air and Smoke) takes the 
rawness out of any tobacco. 

Tills Updraft pipe is the resulf of 5 years of steady, 
intensive experimentation. Looks the same as the 
regular Kaywcsodie. except that it has a "'carburetor" 
hidden in the bottom of the bowl — ft breathes ac 
the bortom! It*s mild enough for cigarette smokers ! 
Examine it ar your dealer's. It has the famous 
Drinkiess Attach meat in the stem. 
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Here is truly the Jlflest ^Ift 
in the world for any 
any facher^ brother or 
friends The new /lotemed 
KfuMeliUBM DoernU wheel ii the 
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NEED OF SPRINGS 

on any vehicle. Doea nul iSnL 
into cand;, |;rBveL, or soft eraund. 
Completely izlent. HafulleS the 
lame load* with leu than half the 
eftorr- Tire ie mounted on a 
Cadmium ploied iteel dlAC wh^el 
with niijnitihle hall bearln|». Cah 
or af Itre u jet hlaclit Wheel a 
•oft iilvery color. A KloriouHi ijift 
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the aid of our limplc drawinui. 
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Send 2Sc for blue print draw- 
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ei-gt are finding that light is equally efiec* 
tive for trapping the Asiatic beetle which 
eats grass and foliage^ while its lar%*ae de- 
stroy roots. 

The light trap is simple^ It can be mere- 
ly a lamp, either kerosene or electric, 
placed above a pan of kerosene or beside 
some leaves or strands of sticky flypaper. 
Moths and beetles fly to the light and 
eventually skid down into the kerosene or 
tumble against the fiypaper. There also 
are light traps on the market. 

Insect trapping with light becomes more 
important as insect damage becomes more 
serious. The world grows smaller as 
transportation becomes faster and bugs 
get around quicker. The Asiatic beetlet 
which probabl^'' accounts for the brown 
spots on your lawn, is said to have reached 
us by way of a shipment of oriental iris 
bulbs. This bugj one of the most serious 
menaces of our time, is one of the most 
easily trapped by light* An air liner from 
Cuba to Florida brings a dozen Tnalariai 
mosquitoes as unnoticed stovraways. Left 
to their owti devices many of our worst 
insect pests wouldnH spread far* But when 
the chance comes for an insect to hop a 
ride, that's a different story. 

The real imporiancG of light trapping of 
the night flyers lies in local control or de- 
fense against localized insect plagues and 
is an excellent supplement for quarantin- 
ing, spraying and other forms of necessary 
I ivarfare against our fiercest competitor, 
the bug* Light trapping came into pop- 
ularity as a by-product of the nation-wide 
craze for miniature golf courses. People 
went at night to play on these brightly 
lighted courses. Lights drew bugs, and 
bugs annoyed customers. Operators de- 
manded light traps and got them. Then it 
I became evident that many of the bugs 
I caught in these traps w'ere miners of 
crops, lawns, and gardens* 

To trap any sort of game, one must 
know something about the habits and 
senses of that game. Unquestionably in- 
I sect eyes respond differently to light than 
ours do* To visualize just how the world 
looks to a bug is a hard job. But this is ex- 
actly what light engineers and entomolo- 
gists, aided and coordinated by the depart- 
ment of agriculture, are trying to do. 
Progress is promising. 

Many insects are attracted by light 
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waves which we can see. Asiatic beetles 
or codling moths can be trapped with an 
ordinary clear lamp. Others, like the mos- 
quito, are actually repelled by lights that 
are within the range of human visibility. 
Others, like the grasshopper, evidently 
see by a light which we canH see at all. 
But within limits of our own sight and 
color spectrum, the greatest number of 
night-flying insects seem most attracted 
by blubh -white lights. Frequently a del- 
icate blue bulb will lure twice as many 
bugs and moths to a trap as a plain clear 
bulb. Red lights have little drawing power 
since insect eyes seem blind to red and 
green. A red bulb will usually draw less 
than half as many as a clear bulb, while 
yellow or golden lights often repel. Bees, 
hornets, and wasps swarm about fine blue 
lights, and most other insects respond 
most easily to the fine blues and violets, 
which are the lower edge of the human 
spectrum. There is every reason to be- 
lieve that ultraviolet Light, ranging from 
colors faintly visible to the human eye, 
through the shorter wave lengths on down 
to 3,300 angstroms, the sun tan Ught, is 
most effective for drawing insects. 

Colors and temperature reactions are 
also important. We don^t know much 
about the thermodynamics of insect life, 
but we are learning something of color re- 
sponses of the lower orders. In this con- 
nection the recent introduction of elec- 
trical illuminations through gases is im- 
portant, Sunlight, as we know it, is a 
gas -filtered light, but the filtration pro- 
vided by the atmosphere of the earth, and 
perhaps by oxygen clouds which surround 
the suR, allows a comparatively solid wall 
of color spectrum. On the other hand we 
now know certain gases can eliminate 
large portions of the color spectrum of 
light, blot out some colors entirely and 
therefore intensify others. The Neon tube 
light for signs: ig a good commercial dem- 
onstration. of this principle. Light filtered 
through helium, for example, is cream- 
pink to the eye; through argon, vivid pur- 
ple; through thallium, vivid green. Mer- 
cury vapor reduces the spectrum to red, 
yellow, green, blue. 

Quite possibly this new conception of 
**gas light” may have a profound place in 
insect control through color response and 
allure. In any case light would seem the 
( Can tinned Coi pare 1ZSA]l 
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J^ARLIN revolutionized methods in 
marketing its razor blade at the 
sensationally low price of 1 Vic each. Blades 
are no longer a specialty item; original 
patents have expired; they must now sell 
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ost logical control element for harmftil 
insect and bacterial life. The field of light - 
trapping, like the infinite field of light 
study and experiment, is wide open for 
the amateur, for the home mechanic and 
for the origins] observer* 

In viewing the new magic of light, we 
should notice some new findings in the 
life-giving relationship between life and 
leaf I since in this perennial Tnystery lies 
the final source of the food we eat, the 
clothes we wear, the wood that builds our 
houses and starts our fires* Unfortunately, 
science does not yet know the exact chem- 
istry or organism of leaf growth. Science 
believes that an assortment of some fif- 
teen chemicals from the soil, with rain 
water and gases from the air, properly 
motorized by sunlight somehow produces 
the delicate magic of the leaf. Light, usu- 
ally sunshine, is evidently the basic growth 
element for most plants. Few seeds will 
germinate unless the soil about them is 
exposed to light. 

But the earlier theory that no other 
light hut simlight can cause seed to sprout 
or leaves to grow is now being dropped. 
Some of the best nurserymen are finding 
that two hours of intense electrical light- 
ing each day will produce excellent blos- 
soms from virtually any variety of garden 
flower; that in greenhouses or indoors if 
sunlight be supplemented fay electric lights 
at night, or even during part of the night, 
many plants bloom or mature several 
weeks sooner than they will in the open, 
even though soil and temperature are the 
same. 

Some of our best agronomists now be- 
lieve that plant growth is actually affected 
by moonlight, even though this is a re- 
flected light that has long been considered 
a ^‘dead’* or “negative” light. Dr. RandaU 
R. Kincaid, scientific director of the Flor- 
ida State Experiment has found that a 
small-sized seed, such as tobacco seed, will 
actually germinate when exposed only to 
bright moonlight. Physically speaking, we 
can only say that light is light, and we 
have no very good reason to argue that 
sunlight is basically different from other 
light in its effect upon living organisms. 

However, there is good reason to be- 
lieve that colors and length of light wave 
have a profound bearing upon plant 
growth or death. Flint, a famous experi- 



mental botanist, finds that in terms of 
plant growth, yellow, orange, and red are 
the colors of life, while the part of the 
spectrum which we see as blue and violet 
are colors of death or dormancy to the 
leaf. That is, the coarser light weaves are 
best for plants, whereas the finer waves, 
including the ultraviolet, don't help at all. 
This opens a tremendous field for thought 
and experiment. 

Flint, assisted by Johnson of the Smith- 
sonian Institution, also found a red that is 
poisonous to plants. This is a narrow 
band of coarse red just at the top edge of 
OUT visible color spectrum, and it is sure 
death to leaf and seed alike. Astronomers 
believe that the vast envelope of oxygen 
surrounding the sun, filters sunlight of 
this particular wave length. In their na- 
tive state, plants are therefore not exposed 
to this coarse red. Develop a type of glass 
to accentuate or center this wave length, 
and unquestionably you have a tool of 
death to use against weeds or other plant 
pests. Or maybe a strong enough concen- 
tration of this coarse red could kill weed 
seeds already on or in the ground. 

The same may be true of the plant poi- 
son contained in the blues and violets of 
our spectrum and in the ultraviolet rays. 
The Flint experiments prove that an oat 
sprout, growing heartily in ordinary un- 
filtered light, is definitely improved by 
yellow or golden rays, but when exposed 
to blue light, growth of the little plant 
ceases, its strength begins to fail, and 
presently it dies. 

A famous French researcher, Le Clerc 
of the Paris Institute, goes further with 
this theory in analyzing the effect of Bor- 
deaux mixture. Bordeaux mixture is a 
combination of copper sulphate and lime. 
For years it has been our greatest tool for 
fighting fungus diseases of plants. Fungi, 
tiny plants that suck the life put of larger 
plants, are one of the gravest menaces to 
plant life generally. We have been told 
that copper sulphate contained in the 
mixture poisons the fungus organism, and 
that the lime merely reduces the damage 
to the plant caused by the copper. 

But Le Clerc proves that this cannot be 
poisonous to fungi because the copper i$ 
allied so tightly to the lime that it can 
never actually reach the parasite organ- 
VCfltitinutd to 132A> 
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Double-sealed Ball Bearings 

Delta uses only double-sealed’^ ball bearings* 

The ver^' finest type made. They are lubricated 
at the factory and need never be re-lubricatcd. They 
complete absence of bearinig trouble, and require no attention 
during their entire life. Delta has pioneered the use of this t>i>e 
of bearing in “low>-cost’^ tools* 

Complete Enclosure of Belt Sander 

The N'ew D«ltn Belt Sender ia eetnpletely eticiMed cm «.11 Kfden, leaving 
only the sundlnff iiurfnce ejepofi^d. Thin desten haa two areat nd- 
vantag^ca : FSmt e It ffivea the Sander the most ccunptete jniHJ-dinff 
VOMiblej Secendi it permltB the euctlen syiiteni to remove all the iludiit 



NEW BELT SANDER 



The very last word lo HtodlnAr maehlTiefl. ETHa numerotiB new features includlnE 
romoleie ball-bearing equipment with nil hall bcaflnifd "double sealed" and 
lubricated for life of bearimr, full 6>irieK i^dtb of sandinj^ stirface* Operated In 
both vertical and bori»n^ poeitiona. For complete details see new 19S7 
Delta Catalog* 



Th« complete 
Delta line in- 
cludes Drill 
Preisesi Circu- 
(ari Band„ Scroll 
SawSp Lacbet, 
ShaperS} Sand- 
ers^ Binderst and 
full line of ac- 
cesjorieSf 



Delta engin«rs have pioneered fundamental changes that have 
basically improved motor-driven tools* Men who use tools have 
been quick to recognize this. That’s why Delta Tools are in use 
in tens of thousands of home shops^ mdtisLrkl plants, and schools 
all over world. That's why Delta's best advertbing corned 
from satisfied users. To illustratCi, here are two out of scores 
of features that make -^Delta” Tools better: 



WHY'DELTA" DESIGN 
MAKES BETTER TOOLS 



Send for 1937 CATALOG 

It Im t^rcvdtd with fhtcr^tln^ |llugtimlipnii and dcsfrtptbna of the completn Delta line. 
PaintB out in detail the impertnnt fentiires of DeltB dmlfd* And bIap the new SS-paKs 
book Nth 3 of ''Pmotical OgIIji Projects'* crowded with new and "out of Ihe ordinary** 



thloice to make — with many pholouraplu, worlclDa drawlnmt And eaay-to-urLdcnitan.il 

iJluatrationa. Simple, eompleto inptructloni make every 
project easy to follow. Every woodworker ahould have 
thla book* Send 10c with enupon for Delia Project Uook 
No* S, 1^37 Delta catnloE mailed poetpaJd. 



The new Delta l?dn* Drill 
Press u ihc greatesr drill prais 
value ever odered. The fictt 
prove it* Sa« Delta CataloE, 



DELTA MFG. CO. 

£. VIENNA AVE., MILWAUKEE. WtS. 
IMPORTANT: Outside nf the United States and Its 
possesfions. Delta Tools are known as *^T*\TjCO'" Tools, 
Tauco tools arc identical in every respect to Delta Tools, 



DELTA MANDFAOTUmriO CO. D«pt, A 12^6 

aQO-034 E. VianrU AvG., Mllwauk^, WU, 

T fluelfifla lOe {Ktaui|:t^ or coin} tot ^‘kich nleoat! iteiid ms 
irtie copy ol I lift hrflf 1DS7 Poole No. A of 'T'metlHll iJcItji 
Ptojecta," Also pl*cft mft on ToUr pnaiUPE Put to lerEiL U 

ID 37 Doha ftitaluv of qiuihty motor-driven toola. I Bm> 
interefited in UdU Tools ton 

O name Shop D luduutria] U^e ^ School S Ikijj 
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LEAD SOLDIERS 
BY THE DOZEH 
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"A-B" Power Unit for Sets 

C Con tinu c d frnia pajE SDO) 

plified wiring diagram, showing all parts 
in their relative positions above and below 
the base, is given in Fig. 2. It will be not- 
ed that the ternainals of the power trans- 





With the new Gilbert Electric Kastcr Kif. tou c«n eaiily 
msikc n whplc regiment of lead ioldim. Co lor thcnii, too, 
with Ka,iter Kit paints, so they look just like the finest wU 
diers you un buy, KASter Kit moulds make footbill 

and bueball play era, i military band, eiiinons, inimaLi inJ 
other excitinjj models. Earn eictta money by fclltng Kastcr 
Kit models to your frlendi. 

K^ster Kit operates by electricity, Safe and easy. See jt at 
youi nesrest toy store. Complete with i mould Aod 14 pigs 
of metal *4.«/ 

GILBERT KASTER KIT 

SEND FOR BIG FREE MAGAZTNE— Tells ^ou ill about 
Kijter Kit, jpsges of scientific news tnd exciting pictures. 
Fret if you mail coupon St once. 



The A. C, Gilbert Co., Qyi Erector Square, 

New’ Hiven, Conn. 

Send — free — your big. new 56! page rrtagAiine. 
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MAKE YOUR OWN VOimAN BUNDS 

Complete Inetruetlon book atiowg bow easy you 
ean make them in j'oor own home etiop. Postpaid 
only 2&C. Wefurnleh bard ware. Laclder-tiLtH? <^rt] 

at antailng dire^-tc^you low prieqn. Cod o( book 
applIeO uratnat hkntware «»t ll puttihaEBrl Crom us. 
Wrtto Tewtay* 
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AMERICA’S FINEST 
ELECTRIC LANTERN 

9 Z IlghLS on A donlilip artiiijr 
itotvli. R« fr. ^pol llfihtf rcim fremt 
lirooii ftcpudllirlu (ruDi ton, 

BO 100 Heurt Light from 
On* 6*Voll Dry Besttary 

The mcHf nqTTt'rfiil, 

lautrm Tor aJlaMnla — fLuhinn, eampin^, 
tourimi or lioiuo, 0‘A In. Llifh, I n> 

LhrvuhiiE’lu 11‘iiB, At fl|Nprt. hiiiniw^ni, vlw."^ 
tttnn.1 or WrTrD 
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former are numbered and the same num- 
bers appear in the schematic diagram Fig, 
3, to indicate the various primary and 
secondary connections. A 5 -volt second- 
ary winding, for the type -80 rectifier tube^ 
is indicated at 1 and 3; terminals 5 and 9 
are the plate- winding leads, 7 indicating 




the center tap. An original material list 
of all parts used in this power unit can be 
obtained from Popular Mechanics radio 
department, without charge* 

Photos 2- A and 2-B show top and un- 
derside views of the completed unit with 
the various connections clearly Indicated. 
The cable for the set connections should 
be 4 or 5 ft. long so that the power unit 
can be kept some distance from the re- 
ceiver. This is important when it is to be 
used with a short-wave set. If the builder 
wishes to make a semi-permanent instal- 
lation! "tbe terminals may be connected to 
another plug that will fit into a cable 
socket moimted in the chassis* 
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WITH lXeLUSfV£ MAGNA- SflAM BtALS 
AND VtTA-TONE SP£AXeitS 

AS LOW AS »84S-5-l9 TUBES 
38 Mode/s fo Choose From 

Americn'B inrtt itniiitnf tmliiwt TT>e ktent dc^'FlopnieiitH in. 
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Uvtcns lor Short police^ aviation, Unati^ur 'pibaile — alHO 

ForelgU 49-mEt(?r RoerpUOta; emlOAd Bond i7J5-&oO metsm — UpiKT 
polios ctiannci and Btandnrd UroDdcoeia. lAtcet llceiual circuit 
— nibbor-noatod tucUiitf coudeoMT^ H tunL-d elieulta, Automatic Vol- 
ntne CnotroL itig bW* VamlLT dial makea timing I'aiv and accurate, 
i’ull hIw a" FIcctro-dynuulc epcakcr reprodu(hw wltn nuultWR nelel|ty» 
Bpautlhil 1 jj'-Uown"^ publnet, lOl^T’a hadlo St^naetlOn — a™ back 
Cover of ALIJED’S Free C’atiloff, 







I937'S WONDER RADIO 

19 TUBES 

MASTE9IILT «. SUFEltNET 



the World! 3 lull bunda wter 
w«iytl]ln|t hrosutcMt ! AiimiLiig iMJi*' cir- 
cuit— Duid Dread naiucht clinaaia (2 cliassie) 
— Giant 30- Watt output, handled with re- 
markable tonal beauty by tuig 1^' \"ita- 
Toug j^akcfn. 11" MagTiO-Span Hilt] vlth 
five QieluslvB featUTOii The ‘'raMitrle Eye,‘* 
J'lywlief!! Timing, Wave UiukI Indicator, ''Tfl]- 
Tlme’^ eicaiG, lUO dsf. concentric callbratlno, 
Amcrlaa'a First Luxury b.v4lo at It popMlor 
(irlcoE For full dificrlptlaD, arc jHtfftA 11^-13 of 
ALLlFU'^d Free Catalog. 



free: 

Parte Liste 
For Radio 
Builders 



W rl tefoT FroiMparu 
llifta cQvising F„ M. 

L Tube Fonalila 

1 R20SHi: 2 Tube AC- 
>c fell): 4 Tilhi! 
liattery Portablf 
Bcftiunors' a 
Tube AUr-wavc m224) : 
one Tube idaHbllRbt 
Cell Set iRaSTI: IR Watt Ampllllcr (U2^n>; lAO Watt 
X'mUter (K£3l); any tuany ntbera. W« con oupply 
matched klta lor building any FopuUr Mochanlca dr- 
tulr . A t JW .1 — jtpft piig i* f£.V(t-7 of your ALU EI> Cat- 
alog [of other oeir, low-pricod BulhJ-Your^vn hlla. 



6 

g P Vou need ALLIED'S Free CvT- 

Cup - bIoAi whether you eell, service or build rudjoe, 

iR W ^ install P. .V. dyatems or o^nitd a “bam''' station^ It 
pP ^ ^ nhn^-H Everythin It ui Itndio. Besides atnaiiiig ne^- Knight 
Ttiulioe, its innliide over 10,000 exact duplicate ami refulani^e^ 

m«nt radio parte. Teiit EquipmObt, latOat Public Acldresa Kqulpirtent for 
et'cty Sound need. Amateur TranamiTtinA and Reoeivimt near, doiens ol 
J»ew build-your-ovra kits, liurl power units and Windchariters, etc. 



IN RADIO AT LOWEST PRICES.' 

FREE 



Farter Sonrlcv — Lower Pricef-44lgh«rt Oualily 



We bo 5 ' In viurt nuontUlcti, ftet lower pCtCca 
the rcBultiUK aavIhR-fi on ta you. 



and mfU for lesn. 
rjuT eomnlctv itocks 
ore located unduroDjCKTcat roof central location lor faster stilpM 
ping; and real, tK-monol sendee. Lvery Item tesFed and. an^ 
[iroviKl by ALLIED rsuert etialnecffl. See all these arest raiilo 
value;? In the new 1937 ALt.lRl> Catalog. If you don't have a 
copy, oend aoupon nowl 

ALLIED RADIO 

833 W. JACKSON BLVD. CHICACO ILL. 



Allied ftmdlo Coro.. W, JackaOD Etlvd,, ChlcaltD, 111. 

I l>oi7t. S-M. ■ 

□ Rush me a Free ceoy ot yauT LlZ-poite 1M7 Calalog shnwCng | 
the Doh' Koiglit set$ and complete Rullo i^uppllca. 

I □ i^nd me F'ree PartB Lifit for Hit No.. ... 4 | 

XiUnc H 

I Addreftfl,... I 

^ City Stale... .... 



TT/k^tl toritilt// f<? fl^t'rrfiaera Pajjitlnj- J/trc/ionfc# 
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COVERED WAGOR 



Introduces . . . 
SHERMANITE STEEL COACHES 
FOR 1937 

Covered wilh lU new 1937 tnukr 

homeH, ppisent# the nil slepl fhansht unci 
Sbertnumte ft eel IXKly — two fejcturee 
tbnt will revolutionize everj* previou& 
Btancbird of trailer eotiatruction^ — pro- 
vide liuifky, ruf?gt?<l detjendability t?oupleil 
with fi Lignt weight factor that defies 
duplication. 

Shermanite Steel )8 a laminated fiteel 
and pl>'wcKxl tnaterhd m^pankbly joined 
together^ This material b actually 
stronger than aiitomobde body steel . . . 
ia 50% lighter , . . ean*t rmt — can't 
buckle . . » resists shocks body w'caviivg 
and strain ... is more dent-proof than 
any other metal possessing similar light* 
ness. 

Don't faU to ace thetse new all-steel 
ahenthed Covered IVagons on display al 
every iiuportant AUTOMOBILE SHOAV 
from New^ York to Los Angeles, On dis- 
play November 15th nt your nearest 
Covered Wagon Dealer. 

Don't miss seeing the latest and great- 
est Covered Wa^on^ S395 and up f, o. b, 

Mt. Clemens* Mich. Or un'te the ftieiory 
direct for t\ew hViTfjJfure. 

New C. I. T* Time Payment Plan 

COVERED WAGON COMPANY 

41) Cen Avenue* ML Ckmeiu* Mieltipn 



t 




TRAILER HOMES 



ADVERTISIJfG SECTION 
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e Miracles of Light 

fContinu-ed from paafr ) 



ism. He also proves that the leaf coating 
of the copper sulphate -and* lime com- 
pound called Bordeaux mixture allows* 
only blue light to reach the fungus or- 
ganism, since the lime filters out all the 
rest of the spectrum. Neither mildew 
spores nor fungi mycelium can grow un- 
der the poisonous blue ray. The fungus 
spores can germinate, but the blue light 
weakens them and they soon die. 

All this opens an entirely new concept 
of plant- disease control* weed killing, 
speedy propagation of flowers and vege- 
tables based upon the application and fil- 
tration of light, and upon light bands and 
death bands of the color spectrum. 

Since sunlight is free, and of world- 
wide extent, since electrical facilities in- 
crease at an unprecedented rate, the pos- 
sibility of man's being able to control or 
influence plant life by means of light is of 
great importance and timeliness. We still 
don’t know exactly what light is. But we 
are learning a great deal more about what 
light caft>do. 



Hitch Your Wagon to a Car 

(Cpntlpued Irem CvLor^to Soctioa) 

lapse, or fit into something else. And it is 
surprising how many comforts and con- 
veniences can thus be stowed in a space 
hardly as large as a kitchenette, Divans 
do double duty as beds, stoves fold out of 
sight, tables disappear into walls and ev- 
ery inch of cupboard and storage space is 
utilised to advantage. 

Most factory -made traders have a foun- 
dation frame of tubular steel and angle 
iron, or a combination of steel and spruce, 
to which the springs are attached. Spruce 
may be employed for the skeletal struc- 
ture while plywood* tempered Masonite or 
some similar substance forms the walls* 
roof and interior* An outer covering of 
waterproof leatherette improves the ap- 
pearance and protects the wood from the 
weather. 

Proper balancing is important* partic- 
ularly for the two- wheelers where the 
hub or axle is a fulcrum above which the 
trailer pivots. An axle placed in the cen- 
ter of a fourteen-fooler leaves an over- 



(CoDt{Du«d to pHfe 134Af 




EFFICIENCY UP— POWER COSTS DOWN 
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The unljciievjitble wonomy of tlic eiimll Diesi!] Iim 
rcvohitioriiKcd power costs. With a Die.Hob power IjiILh 
lire only a fraelinn of their former size. \\'liere ptnver Eh 
used SOO hours or more a yciir install a \\'l'r'rE Dinsiel 

Eti^ne and it will soon pay for itself. 




DIESEL LIGHT PLANTS 

Light and power uflera save 5f>% and up 
with a WITTE Diesel Light Plant. No 
peak load or stand-by chargea. Current 
produced for less than Ic per kilowatt. 
Money saved every hour of op<‘ration. 
Alternating or Direct Current, 



The WITTE Diesel has the same impor- 
tant features and operating characteristics of 
the most modern large Diesels, and brings to 
the small power user the same startling 
economy and dependability. Fuel con- 
sumption is less than one-half pint of non- 
explosive fuel per hour per horse-power* 
Thoroughly modem in every respect, the 
WITTE incorporates everj'- worth-while ad- 
vance in Diesel Engine design. Built of the 
finest materials ever embodied in Diesel 
Engine construction. Switch to WITTE 
Diesel power and save yaur moneys Easy 
terms to responsible parties — ^immediate de- 
livery. 




WITTE GASOLINE ENGINES 

type on wood skids 

Where the amount of power lused does not warrant 
a Diesel Engine our "J" wood skids or Type 
on Iron base is recommended. They are Enclosed, 
Self Oiling and have Timken Roller Operate 

on gasoline, keroseno or distillate. Lubrication 
_ is automatic. Run smooth as an electric motor. Con- 
' sumc less oil and fuel and deliver more power. Pro- 
nounced by eNperts years ai^ead In desipn and cou- 
struction. Buy your power equipment from a power 
specialist. Tr>' a WITTE and profit, 




WITTE LOG AND TREE SAWS 



“Saws *em down and cuts 'em up.'' There is 
money for you to make with n WITTE^ timl^er 
to be cleared, logs to be cut, w-ood supplied for 
fuel. WITTE outfits have safety lever dutch 
control, saw guide, automatic force feed, human 
arm swing and other exclusive features. Portable 
as a wheelbarrow. Engine may be belted to other 
pow'er for year around use. Buy from a reputable 
firm. 

FfiE£ CATALOG-eASH or TERMS^UICK DELIVERY 



The WITTE cute ladii into fine vood, cord wood, 
lencfl poata, croEia ti-eo and shingU; butt It 

is the heat rawing oiilEit irvcr biiiJl. Thera la no 
other saw like it. 



2 IS-L So. 2 nd S<- 
HAR.R.ISBUR.G, PA. 



WITTE ENGINE WORKS 



1 74SOAklind Avenue 
KANSAS CITY, MO. 



WAtfu tcrifittj to advcrtfierfl plfaa'e men f fun Poji>n/flr JtfeehonfM 
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PORD 

01OLE 

17 % to 27 A 

66 % LESS CMBON 

FOR ALL 1935-36 
FORD V-8 ENGINES 

WITH NEW 

THERMO- FLOW 
POWER HEADS 



After several shears* research, our t«cbntcoJ sta0 
hflii perlecteU the i^rplicatiun of a new cai^per 
nl)oy whieh, when cast into a cylinder head. jjIvm 
remarkable peTfoimaTice improvements un mna- 
ern automotive engines* On actual roaij use, a fleet 
operator of Fords reported 19?C fuel: sovlng with 
the new Thermo -Flow 
povi'er bead I and drivers 
aai d it was flneat perform- 
er in their experience! 
Ideal for Ford trucks, 
buses, cors> in i3o]ice+ fire 
and nmbul-ance service.. 

GET FREE BULLETIN! 

W«- w ELI Hnd na Free an enjii-^ 
nevr'i r^iwrt and t-anlta of 
actual md Uat* nhawiuff oa* 
IIMal |»rfufniaUC< IpJtjmwe- 
■DPntS with n&w Thermo- P]ow 
IK>wcr hewlr 'Write far it todayl 



FERERAl - MOfllH. COItP* 
<mrt jahH n. m* ima- 




CMRIS-C RAFT pupp Elea 
ThirmV'Flow power 
heads an dHLain inarLnc 
■n:i]rlfia tn«lnLp> Owiiara 
rnport e^tooptlanal per- 
formani±o. 

John SCI H Sea HorBC 
fadfif oqlboard motori 
CEaH A aod B ace eqaip-- 

E cd with Tbanno-Flow 
«adn. 

FORD IMARINC eenvcT- 
alanp.PuppHa^ hylaadinfr 
maHna eofinr compa-^ 
n(pH, InetodlnF KernaaLh, 
Lehman, Oieo Roberta^ 
and ^rlppa. olFer Ther- 
mo-FEow power head ap 

optf «mal andrcplpcecnent 
rgglpmant.^eo EtaLjfoar 
marine engine deater'a. 
or write dfreet! 





Ar 4 Zi BOYS 



IVhilc tlipv lioiE. t^WELL MAV 
T’OMJC MAIJAZINF — punr.“ 
Jc^e PuTikjkn. fiiii-k 
Tim ?ET'CttV 

Htkitvf rti: 

lijimD, piLdi^fiFi unci u^e -ju u imiEiiy |Ki>^m.ir>l to 

DAISY manufacturing COMPANY 
IIB LlnlOei FLyitiaulh, MlchJpan, U. S* Ai 




SOUTH 



WHAT TO MAKE o4uikoi0 

tei9taA£ it ON A LATHE 



WRrFE for Iht^ ttflcks: (1) The 
IlumoWofliaEioPr/rf r<; m Wtiat to , 
idnlfoon thoLjlht.JCie; (lHHowto i 

Uunpl-nthii:. l(jDpa|m,jll'de, Cain ^ 
or aijimna Anr Banth 

3 ^T'iit .hcre w Cnteing Lathe cn 
L»ay , EMced £TS up* Ail 

/(ST Cfitnte*o JS 



D LATHE WORKS 

171 Ma^iaan At-, Saulh Banid, |eJlaBa,U*S-A. 
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hang of seven feet which is likely to prove 
troublesome on rough roads because of 
the teetermg action. Aside from scientific 
mounting, ease of towing also is depend- 
ent on correct hitching. Railroad type 
couplings, tension -spring hitches and va- 
rious typos of swivel couplings as well as 
special wheeh spring and axle assemblies 
have been designed to keep the trailer 
“tracking*^ and prevent swaying. 

Most well- construe ted trailer bodies 
now are insulated against heat and cold 
by a dead air space between outer and in- 
ner surfaces, or by employing heavy in- 
sulating foil and silvering roofs with alu- 
minurn paint to reflect the sun^s rays. 
Provision also usually is made for longi- 
tudinal ventilation to dispel the heat, once 
it finds entrance. 

Interior wall surfaces usually are of ply- 
wood or some similar material with metal 
trim and linoleum-covered floors. Con- 
siderable electrical energy is needed to 
operate fans, lights, a radio and other 
trailer conveniences. Often the ordinary 
car battery is unequal to the task, so some 
of the more elaborate units are equipped 
with a generator driven by a one-cylinder 
gasoline engine. In other units, a 110-volt 
circuit with an external outlet is provided 
to permit plugging into an outside source 
at auto camps where current is available. 
Adapter sockets for LighU are used to al- 
low the use of six-volt lamps where 110- 
volt current is unavailable although some 
trailers have separate light circuits. 

Except for tire replacement, there is 
virtually nothing to wear out in one of 
these modern trailers. With reasonable 
care, a trailer coach purchased today 
should render adequate ser\dce for many 
years and represent as permanent an in- 
vestment as, for instance, a summer cot- 
tage. As a matter of fact, thousands of 
families have found these rolling homes 
offer all the advantages of summer cot- 
tages — plus mobility — ^something no sum- 
mer home ever possessed before. 



(Caacluded n«x.t inant1i> 



CPopular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information will he furnished by our 
Bureau of Information upon request, ac- 
companied fay stamped envelope. 
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cnuinccnEU ruifcn iuulo 

For The Neet/s Of Every 

f T r-n t 



NEW! 10" TILTJNG ARBOR SAW 

The titelng blade makes this saw idcaJ far juigular cuts in 
unwieldy stuck. The massive, rigid frame and heavy tilt- 
ing unit assure extreme accuracy, though the arbor tiles 
easily — almost without effort. With the full horsepower 
motor, it lips easily through hardwood 3Vli" thick — 
greatest capacity ever offered ici this price class* Heavy 
du^ preloaded SKF bearings. Table 33** i 26" with 
13*^ in front of the 10" blade. The Driver 10" Tilting 
Arbor Saw \s one of the most powerful and substantial 



saws ever offered to craftsmen. 





(Series 700) Think of the raimy uses in your shop for a tool that 
will do belt sanding, di^ sanding, and also "stroke" surfacing — 
three features never before combined in an engineered surfactr at 
anything like the low price at which this machine is offered I Sur^ 
faces panels up to 13 wide under the belt. Belt 4" wdde. 18" 
beiw'cen pulley centers. lO" disc with tilting table and mitre gauge. 
Also manufactured in 
the 900 series, w-ith dust 
Collecting system, rolling 
table under belt and 
many other quality fea- 
tures. 

Here are the vital fea- 
tures Driver engineers 
built into this new tool: true cutting, vibrationless operation, full 
protection for operator, reliability. Too, they engineered fine 
appearance and graceful lines into this machine. Its cutting ca- 
pacity is 12", throat 16". One piece frame. 18" x 17" table 
tilts to 4)^, with calibrated quadrant. SKF Ball Bearings. No 
section of blade exposed while sawing. 



IISK TOUI DIIVEII OEtlEI tBDUI IHE EISV nVIEIII FEAI 



NEW! 3-1N-1 UNIVERSAL SURFACER 



DRIVER builds three full lines of Engineered Bench Saws, 
Band Saws, Jig Saws, Jointers, Drill Presses, Lathes, Flex*- 
ible Shafts, and Motor Grinders. Walker-Turner Co., 
Inc., 1126 South Ave., Plainfield, N, J, 




1 



COUPON BRINGS COMPLETE SPECIFICATIONS 

Walker-Tunur Co., loc. 

im Stmlh Are,, * 

Plainfield. N. J. Addrer^ 

Please send me rDturtiil folder contaitiing pictures, 
descriplions and specLAcatians q{ Driver 19J/ line. 



m 

S 

m 

■ 

■ 
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WhCft icritinjt to ndvtrfisrrs pJed^E 'nieiitlDil Popular Mechanics 
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Ychj^RE going through a whole winter with* 
out draining your radiator, Tou'ne goine to 
put amti-lret'zc in and you ca/i*t drain it! So 
Etort off right* Clcaa out the cooling Ayetem 
of yonr car right now. Remove ruat and 
sediment* Eliminate the sludge that clogA 
up circulation- You can do it younietf in a 
few minutes with Sam-Flush. 

Pour ten cents* worth of Sani-F1u£h in 
yonc radiator. (Directions on the can.) Run 
the tnolor* Drain* Fliioh and rdliU with 
anli-freeze. Then you're set for the winter, 
Sani>Flueh is safe. Cannot iojure aluminum 
cylinder head, radiator or fittinga. Moat 
Women Use it in the bathroom to dean 
toilets. Sold by grocery, drug, barrlwarCf and 
f»vc-and -ten -cent i tores ^ — 25c and 10c sizes. 
The Hygienic Pirodncu Co,* Canton* Ohio. 



Sani-FlaMh 

KtCPS RADIATORS CLEAN 






NEW 

BENJAMIN 



Ag 4«K*I*— C**K*inl*at— Pnatkijl — 
a«lnvl*Ma SteaUBiFwM-AwzIniliulHM 

F*i**rt “f “'d as— i‘i r I hn.i *73 
UnMJi 0'^'ii>-^np tpir c *w»i*»wa 

Air PIbM «m UM MrlMl— {flDvltt tiliut viin 
IU)tt A*.lbua — UkiBTiirr -Httif Trtnrr— tUr*!*.. Prior JT.4P 

ALm iTTuid 33 niiifCt Uh AJr RlBn (T .fi>— Hbnah ihol BB 
*k lUf* W-1H— XT, SB Ab- HiSo |7JA“-*U 

W JJij Iknruv inirfrjd — flilr fnr bdoor ua. 

FULL DETAJU — TAMOTa - nos T,. tfam T0«AV, 
Air am* **■ — * 



ClVCNl 

SA Da u ti I * * 

4'ilJl F 43 U [t 
Kd^Vpli — tf 
y4U. hurrj^t 



BIG MONEY A*»ambllng 

NEW BOAT! 

Milk‘d b(g niunty im FAfh Sll-'tb, MfiAtl 
K|-TAKr •Afil]r Aiiimhli at lionri^ 

from (ntnfrlflte ■ i-ut-tO’rtf Kit it iluil' 
liHH U>W Ctk&T[ Stawortbv. F**t ] 
H^iUpFnl [lani S*lt- 

luK itii, A fpir tlnUPTi eilni.t Ru«ll tUo 
rw rold^r anil tS VAtlritc Gilt 

Offt^rt MEAD GLIDERS* IS S* ktirbel. 
Dipr. B-i?. Chicago, ill. 



Beginner S^W Two-Tube Set 

tCpatimigd Iroin page 8S9) 

chassis base and panel with 6-32 machine 
screws and nuts* For connections io the 
A and B'batteries, a socket is mounted in 
the rear of the base for a 5 -prong con- 
nector plug* This arrangement also does 
away with the necessity for a double -pole 
switch to disconnect the batteries when 
the set is not in use. 

Fig* 2 shows the schematic circuit dia- 
gram with bottom views of the tube and 






f ' 0 , 2 D 


.■i 









plug-socket connections* also a front view 
of coil selector unit, the actual coil con- 
nections being indicated in Fig. 2-A. Fig, 
3-A shows a close-up photo of this unit. 

The simplified wiring diagram* Fig* 3* 
shows an X-ray view of all parts and wir- 
ing looking down on the chassis from the 
rear; please note that the socket connec- 
tions are top view in this diagram. The 
antenna-trimming condenser Ci is a com- 
pletely insulated typo mounted directly 
on the metal base by means of a bracket* 
The knob is at the rear; once adjusted for 
your particular antenna to obtain the 
loudest signal, it may be left alone. Figs. 
3-B, 3-C and 3-D show clearly the actual 
arrangement of aD parts. An original ma- 
terial list of all parts used, is available 
from Popular Mechanics radio department 
without charge. The blueprint number is 
R-232* 

A fairly long outside antenna will give 
the best results; no ground connection is 
required* However, if a B- eliminator is 
used it is a good idea to connect common 
B -negative to ground preferably through 
an .02 mfd., or larger* 400-volt fixed con- 
denser* Tune in signals in the regular 
manner, using the screen potentiometer 
for controlling regeneration. 
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BOYS! Explore 
New Worlds With 

OPTO KIT 




Wfrh ihe new GilbcfE Oprn Rit ycm cun mike yojjr awn 
micrasfope, rdescape, jwrij<Dpct elencic beain liRnillcr 
ind attier BcieniiAc equipment You can explore hidden 
my^fcticj of nirure and *Oe*rt- Send meuaf;ci by electric 
beun. Make camera modelt and do doxens of oibcr thid.j;;B. 



WRITE I THE A, C. GILBERT CO., 
FOR FREE «17 ERECTOR SQUARE. 

BOOKLET NEW HAVEN. CONN* 






200 pmlUolla tiDW npeti WEth Ultkin- 
nJly known A-1 CoroDntlciei. lit- 
npect Knd wrvl« Upderwrltem' appmivtid wroty de- 
vlCM — Mttmated mnre ihan Ove rallllnn in ujsc, Al*% 
tf) train (nr Cooniv Dealenhlp fnr neir, patented 
and ejcclnidve nalety dqvlce^ Big ptoflta Rant both 
Hcrvice kua ‘'Dsaierahip." wnw deuiEft miuut irmur- 
Mi;. Ray C. llalm, O. 9, M., [>ei>t. kaotory. 

O. Box KX Dayton, Ohiq. 







* BUILDERS 


■ SEND 25 C TODAY 

Fup- IHi 04 l^it t 


* fi UVER 5 


* 0 WNEnB 



C«lHltFtPL AJ itboul. ElnCrh' luia WkCer 

Flmf Plui^ i4r. rX|B» lidl I'J TaliaMa- |H«J, 

pninatinai E^iit wgi tJiiiB Biouir^ luf _l*«4ev LuDiJfi., 



BlOUir^ lUf If LUU^fll, 
faurrn usn. £^1>ln| w( pirtii .n4 |farjni|n: 

PTTrrlhlna jFO'i nnl — A iJki, HitctiH, yuiDr*. Jjimibu, Liicliui. 
Wirul'iwp, nliikp, yipll*r^ !u.ltf M<f— ^ v*K 3^ nErl^ 

hiHMlivf ■.[Ut *'qii!l<t!t[u A 1|sj«r. Hi^b (imxIb) 
laU^ — pdtipfUHkilP fhmIiItpIv awnl.'l'Pfl 

THAILEH supply CQ,. Wtuiatf, wia, 

WANT B new biuineu 
pi^fesaion of 3'Dur dwh* 
with all tbe itud^ yAii enn 
attend tc7 Then beenme 
n font cnrcectlunlat^ and 
in a few wceka earn biff income in aervice feeSK— noL nncdical 
nor ehJmpody — eaa.v terme fni hnma traininff. na farther capital 
tiered, no RtHxIa Ln buy. nu ngeney. E^tabliebod 1S04. dddri'ei 

Stephenson Laboratory,! Back Bay, Boston, Ma»s. 



DO YOU 




COMPLETE ELECTRIC PUN 



OXAN AbTERNATINO CURRENT PLANTS 
rumt<d) wne h alty eurrenl anywltere. Opemte on 
gaNflUre, Run Iladio. Water flystem, Ibalrtcerator, 
nil Appliances. 

SIZES 3 S« WATTS UP 

pBBy to toHtait. Available fmth dtock. Ideal for 
yaiTtifi, Oaiupfl, Lake Bomen, UommerclaJ UBt 
Blzea for any purpoee. W rile 

O. W. OMAN A SONS 
S91 flayaltt«i Av*- Mlniiaapolla, Httnii, 



BUILD youk 

OWN RADIO! 
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COULD err 

so MUCK ENJOfl 
MENTOin'OF 
RADIO.^ 



THE non 
ABLE FAKT 
AADID IS 
INOTO A SET 
YOWt MILT 

. YOUftSElF/ 



INTERESTING! 

PROFITABLE! 



THRILLING! 

rhc'rt'^H u thrill in iiFiii^niTi^ the riidlii 
Miii Af hijilt with your onn hund^l Thoii^ 
hjintl-M tif ritrliti A^iilhiivin^t:^ nrr tii 

otUU^i ir]r brcFU(l4i*^iLt^t:>^ every iil||Tht itii 
ruiliii!^ thc'y EiuMle frmii klt^ su[ijrlicd 

hv W HOLES ILE livmn SLKVH E CO*. 

iVc. The- bk; i'iii:i-: 19:57 (tU'E mm*o\ 

HAIMO CATAMH; tUtw «ver 5<LlKMl ntdio 

ilrm?' — Jiii'liitliiSft ii full litir <Ff kits 

purlf- — titlH's --tiHils ziiitl jt iHiniplrU'; 
M'h'i'tim'i [if rlEM'trlrxkl hoiisi'holit 

ikiiinl. Tltv lrti|tu‘mltktts]kiir«-|iii>jiii |7 (Hiv^i'r 

€if llu' Woriii*ii tIisirihntiAr of nisthi 

part!» hrlih|j!» iruimMuluiLs sxiviiifjK. 

NEW! NEW! NEW! 

Build tha senkafionvl I meter TRANS- 
CEIVER detcribed In the November iiiue 
of POPULAR MECHANICS! Complete k\H 
and Parti In stock — together with initruc-^ 
tlon sheets* WRITE FOR INFORMATION N0W1 



QUICK DELIVERY 



tlur riVt: r<rr¥i|tlr’l«-ly brunchm UA^tirr yi>u 

nf I u-rikty-riiijr li^>ur Filii-pnirnl** tD<> your f«h«>|»ji>|MK 

^iiik lb.* Hid h rEuiiMF> i;vrAi.cK;. iiuv ib«. 

hJiv lb*' KA^^V wiiy— ihe Kt:€l- 

Stl>|[(l.VL wrtj* 



FREE/ 

SEND FOR 
IT now/ 



I WHOLESALE RAPID SERVICE CO.. INC. 

■ SF 01 W. Jaekion Blvd., Chicago^ III. 

■ RuihFr«eauloi 65 -TM 

I Nant H Addf«if> H *.**... 




I CMy-ip.-f + iP"-.'."".-. .................. Siale 




wv awaaa^iavpa. 

10 o SIXTH AVE. 

CHICAGO* ILL. ATLANTA. GA 

SOtWJACKSDNBlVO. ^iDWRACHTnEE 5 TNW 
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MY BANKER ADVISED ME TO 




QUICK KEUCf 

FROM ACID INDIGESTION . . , 
SOUR STOMACH . , , HEARTBURN 

TlJlLLIONS of busy men and women have 
found it's wise to carry Turns always . , . 
carrying Tuma meatia from eevcral minutes to 
an hour or more quicker relief. When amoving, 
hasty eating, rich food^ or “big nights'* bring 
on jms or heartburn . , . a lew Turns will 
quickly bring sdentihe, thorough relief. No 
harsh alkalies. Non-habit foiming. And, they're 
BO pleasant to ent + * , just like can^. So handy 
to carry in pocket ot purse. Buy luma at any 
drug store. Only lOc , , , or 3 rolls for 25c to the 
hMdy ECONOMY PAGK^ Carry Turns t 



TUAAS 



TUWIS ARE 
ANTACID . , 

HOT A LAkAVlUt 



FREE 



FOR THE TUMMY 




IlnuiUhi] -^li>c<dar IvR 7 Cjk^rtidaf.llivriDniiirCiTi’, 

* Bunpiefl <i t Tuntfi idlil NH. '•LAnip fr.'r iwckior uxt 
m poAl^fl In A.iL. l^iricl> 3 .Ffl«pbKrr-T^ Lih 










su.^ 








NO CLEANING 
ADJUSTABLE POWER 
LOW COST AMMUNITION 

Grfjovpfl jp.n[dt barrel make the Crwinaii a 
real rifle witli lUl the hair-Hplittin* 
tills term implies- ShrHiOi bullet ipelJ) same 
dimnEit^T 03 .22 pl^wdt^ riflPi but Axlcnllj'^ 
ptjwcTriilJy, with uo recoil, Lielnft the terrilJo forw 
preseed aiT'— anrtie force U. B. Nuvy uses to drive Ih. 
trirpedfjes. Marvelnua Tar target, flnisJJ ganio. Suiglfl 
ana 1^0 allot repeater oiodets. No licctifle required. 



RIfM 



SuomrPsffM . 



FREE 

BOOK 



Bf«l fiv 



■1| -■12 ml. Blr rlltvir 
H*nvLar. iniitcr, mare |4rferUy 
romintl {nn^™t iJnija hmlrr 

hUttng and more acnini'H. M 4 Je 
to AlAerdcan itondiLnli lijr AAHrrlcvii. 
wnrlrPMiB, wrn* nw roMnr. 

CnOSMAM RUMS CO., IQS., 414 IL P»t tU RkbImfIv, M.T. 



ContP tnine impoFtBhi 
iMnCnt Mnil JfBtTi* ntlODl. 
ilUf fn^lKL nlK^ LT<14- 
min iC^teliNt Writ*. 

Yaur Dwler tn 
lfi 4 # Ym m Crounin. 
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en of the Treasury 

tCentlnued fram oage flsTt 



having to make seventy per cent of the 
total, he must make eighty per cent. 

Next the trainee is furnished with the 
silhouette target of the body of a man. 
This type of shooting is called "quick fire” 
and he must “get his man/* and with the 
same accuracy of fire as he registered in 
target practice. Such firing is far more 
difficult. The silhouette target is on a 
bobber and the firer must lift his gun from 
a forty -five degree angle from his body to 
a straight arm 'position and fire. In this 
practice the silhouette target of the man 
turns for three seconds only toward the 
firer. In that time he must lift his gun and 
shoot. To qualify for silhouette or quick 
fire the same high score for lime and slow 
fire at fifteen yards is required — eighty 
per cent, or 240 hits out of a possible 300, 

Next the trainee is advanced to the ,38 
and ,45 caliber class. Here the going is 
tougher than ever. For the guns are kick- 
ers, They must show the same proficiency 
with these heavier guns as with the light- 
er t3^es. In the end the men qualify as 
marksmen, sharpshooters or experts. 
These degrees are based on scores made. 
To qualifj' as a marksman a trainee must 
be able to score 210 out of a possible 300 
points. To become a sharpshooter he must 
score 270 or better out of a possible 300* 

Although a marksman is the lowest rat- 
ing given a traineCy he can hit a man at 
fifty yards. However, scores of 290 are not 
uncommon among the T-men personnel. 
This rates with the best shots in the na- 
tion, These deadly shots of Uncle Sam do 
not stop with revolver training. The 
T-men receive training also in the use of 
Thompson sub-machine guns, sawed-ofl 
shotguns, gas grenades, and tear-gas bil- 
Lies. The trigger men are instructed how 
to hold the grenades and how to throw 
them with accuracy, so they will ^%as** the 
enemy instead of themselves. The gas ac- 
cessories, incidentally, can be thrown 
through the windows of a house without 
danger of burning down the structure. 

Today the T-men throughout the nation 
are burning up ammunition to the tune of 
4,000’,<K)CI rounds annually of .22 caliber — 
and 500,000 rounds of .38 and .45 caliber 
and the nation*s treasury and its borders 
are being guarded as never before. 
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Utopia in the Tall Timbers ^ 

(.Continued fram I 

a trowel, he is privileged to build His own 
and take credit for time expended. Build- 
your-owners have made themselves homes 
for a cash outlay of $100 or less. 

Nature has dellverGd the materials^ — 
timber and stone — on the site. It’s a poor 
building lot» indeed, that doesn’t assay suf- 
ficient cobble stones or lava chunks or 
granite blocks to build a forest cabin or 
mansion. If preference runs to logs^ stand- 
ing timber may be purchased from the 
government in certain districts. 

The $5CK) building restriction was fixed 
to discourage the construction of unsight- 
ly shacks. Buildings must harmonhce with 
surroundings; must be kept painted or 
stained and in good repair; premises free 
from rubbish or fire hazards; smoking 
confined to a lessee's own lot or to re- 
stricted districts. Sites are available to 
any one who is on good terms with the law. 

Lots range from one-quarter to one- 
half acre, and only one residence is per- 
mitted to a single lot. Garages and other 
accessory buildings are sanctioned, A les- 
see may sell or remove his improvements 



at will or transfer his lease. 

National forest homes must he occupied 
by the lessee or his family at least fifteen 
days a year. That doesn’t mean consecu- 
tive days. Hundreds use their cabins only 
for week-end parties or as fishing and 
hunting lodges. Leases are obtained by 
application to the supervisor of the forest 
in which a lot is desired, the applicant se- 
rlecting his own site. He must furnish 
specifications of his building plans to the 
supervisor, and must complete his home 
within two years after leasing. 

Originally, national forest homes were 
intended only as summer recreational 
spots. Within the last four years they have 
become increasingly popular as permanent 
residences. Particularly is this true nearer 
the coast, where mild climate prevails the 
year round, and where snow' seldom inter- 
feres with traffic. 

Many of the tracts have water systems, 
electricity and telephone connections, 
Fuel is free to the man who isn’t too busy 
or too lazy to chop his own. There are 
national forest homes that cost up to 
$35,000; others that were built for $100 
cash and $400 labor. Take your choice. 




CARVES, SAWS, SANDS and ENGRAVES 

Crsnauien and mechanic everywhere oxe enthuaiAatic nbaut 
itB mQnrdcnm pttfornunce. WncoqUleM chuck NAbln yuu 
to chang)fr liutsntly nny one of 2D0 different available acces- 
AOfiet. Fluga into ftoy electric locketi, IIG volte, AC or DC. 




FASTER, BETTER JOBS 

StandBxd Model In ka Gth 
Buece»rul year. Saves houta 
of tedious work. For use at 
home» in Bhop of take to job. 
Pay* for itself mpay times 
over. Wcighi noly 1 pound, 
13.000 r.p.m. 

• 1 fll* Postpaid U. S. A. 

3 Hc«HOrt« free 




DE LUXE MODEL 

For conatflnt service — nothus-g 
die like this casy-to-bmijillc pro- 
duction tool Tor mokinE, alutp- 
Lng, poliahlnE metal pnoducts, 
alloyti gIrb*, coaLpDiitioD 
mateEiali. wood, stone, cte. 
Tcits show it to be the fastest, 
most powerful tnal fof Its type 
end weight, 12 ox., 000 T.p.m. 

$4 Postpaid U. a. A. 

XO ^ AKeKarioB FREE 



GET A DEMONSTRATION AT 
HARDWARE OR DEPARTMENT STORES 






CRAFTSMAN PROJECT BOOK 

^TLaasure and Profil with a Handaa" . . 
Easy woiking plans for making many 
unusual pro-iecta . . . 25c stamps or com. 



ORDER ON lO-DAYS MONEY-BACK 
TRIAL OR SEND FOR FREE CATALOG 



CWCAfiO WHEEL & MFGi. CD., 

UQI W. Monroe St., Q. Chlcago.'in. 

□ Send Free Catakig □ Send 2&c project book 

a Send f 10.75 Haodee □ Send De Luve McsJel 

Q Send C. O. D* □ Remittance Enclosed 



JVarZlS.-,.. 

Address 

City 




140A 



POPULAR MECHANICS 




FofC« Pbjtk: Wood inCo old tCrrw rvcn. 

off; when dry, pwni or vimPili ipiUajtn plenty bide 
ttke bal^> Htnfle«CLn be rep^ed in tbr eainc bole* 
aficf plueginn with Gcouiht Flutic Wood< 



MAKES 1001 HOUSEHOLD REPAIRS 

G^?^wi^e Plaitic Wood malce? houfiehold repairs 
so easily yet permanently — use it to fill old naif and 
scrtw holes; bioken furniture^ holes in baseboardsr 
floors^ cracksi in sheiving, leaky window frames , 
boat repairs; reset bathroom fixtnrcs, loose tiles, 
holra around pipes* under paint; modeling decoys* 
fishing lures, cover countersunk screws, etc. 

Genuine Plastic Wood is real wood in soft, pli- 
able forxn^^’hen dry it is bard* permanent wood 
t hat ad heres to a n y clean , d r>' surface — wood, meta 1 * 
atone or porcelain. Genuine 
Plastic Wood is waterproof, 
weatherproof and greaseproof. 

Get your can or tube of Gen- 
uine Plastic Wood for few cents 
at paint or hardware stares. 



PLASTIC WOO 





SJirTS^ - 10>r 49* 




AUTQENhIME SPEED CONTROL 

GOVERNORS 



Tq pantitil ppo«d qI K(iy puJcc td or 
truck •oiiaB, rcau^cw of load cImbew, 
wbtii UA»d « ft fttftLMDftry or portftb^ 
CfOfTtr tilbDt. FuUy ruK-rtntHHd. cub. 
do«n. Gorenor inmd Crmn lOD la 

300D n.F.M. Fiofl □swnviii'tT f^r 
lifllKd Pcmc^ Sflnd for free clHuhUr SlfUi. CftiriiBC-Siuith 
OoT-, Dept. ll‘M l., St-.Iicft 



-FMHATHIT 
■ rOR VBCLT 
-TD URBUnCTCR LfVlR 



ADVERTISING SECTION 

" The Dare-Devil 

f ContmtiE-d irom flSI ]l 

out if you aro on the deck of a tow boat. 
And also, you better stay clear of the dis- 
I charge water that spurts from the grey- 
I hound^s auxiliaries and condensers. It is 
strong enough to bowl you over. 

To dock the "Normandie” or "Queen 
Mary” with dispatch, the tugboats maneu- 
ver in squads. They do "squads right” and 
"squads left,” or execute “to the rear — 
marchE” with military precUion, Under 
full power they nose against the bow, or 
they pull on a hawser. The water is 
churned frothing white as they fight with 
bulldog tenacity against the tide. Assist- 
ed by her propellers, the ship swings slow- 
ly and points her bow into the slip. The 
berth is so narrow for a 1,000 -foot vessel 
that it is often necessary to use the comer 
; of one pier as a pivot for swinging her 
! bulk until she is at right angles to the tide. 
The supreme skill of the tugboat cap- 
lain on the bridge comes when he has to 
}udge the clearance for the great bow. The 
"Queen Mary” has been squeezed into her 
slip with less than two feet of clearance. 
What terrible disaster would occur if those 
fighting tugs suddenly backed off and left 
the ship to the mercy of the Ude? One 
accident like that would not only ruin all 
I the tugboat captains involved, but would 
seriously damage the Teputation of the 
tugboat company* It takes years of hard, 
patient work to build up a fiourishing tug- 
boat business but one error of judgment 
on the part of a tugboat captain can bring 
disaster to his company. 

Tugboat companies have their special- 
ties, Some confine their activities to tow- 
ing barges and lighters. Others go in for 
long-distance hauling. Still others do pas- 
senger ship work* A few large companies 
are prepared to handle almost any job, 
and will send tugs anywhere. There are 
special tugs for salvage work, and others 
for heavy sea duty. Such, for instance, 
is the 344 -ton monster tug "Susan A. 
Moran," one of the most powerful in the 
world. She can go to sea in the roughest 
weather, and she can tow thousands of 
tons. It cost $250, OOO to build this seadog 
to order* Although her speed is thirteen 
knots, she is too large and clumsy for 
steamship docking. 

(Continued to page 142 A) 
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nian, wliul h-aym (bi-iip arct Even? utto u. 
anli41]? buHt* praelEnkl tix>l, ^r[Mt unr fKn*Fl 
^lecrrtin luiiLur n uphill smitdr'nt pi^wc^r, 
ve!(n+fr Timntuflfcj. Ilufc arc Ibt ]^[9t!cinc9itl»r»: 
Urllt Prf«ii in'Tiljffbn (Irl 1 1 taJjtE a* |n ilUftj - 
tJrilUTlif tci fpniftr nt ^■ Circle. Table fully a-rf- 
JllKtJibl'ii'. Uallthnlst tMannif ter lutkg Tbf 



ilft Savf I InetLiiluA t:iae»^r1c{l 
bIftiJc ei(lit[»u>ni rilier finw BuHk’ An- 
mauiml. J tuntf , ft* hjArh, It i , 

uLle. Cut* Wfuud Up td a' tbicl 



JlCi SAW 



ClrvularSMW] ■!' Cdmlrfctntloh rlnniwl 

rrfj?aeut blDutu. bcftMtut#. Ji'i 

' Btw] table !nljiu,tabte Uiai br 
Uirnlot'Htj'Hi^h, irj i htcli tnaF 

hr rutt iJjuji table rlptiltig' fetirc. iiavia 
bnurn af tuinil 
fcw ing. ■ 



ShJ(»*f! B/lrt" etft- 

tei'd ‘3Ee vncj-biI, H^Eglit. 

T?*Ll-u- is ^ ^i■En■ile 

Jtntt ftiUUi? jiUiiuiiIaai^ w1lh4Ujl 

nu-l 4 *w Ijrrtplncj, Toti'lt wy iffl 
liie hLgaMV^^ow-yi' tLiut vatuo Ln tbe 

0 P FftCEl 



j .j . ™S"’ ‘"f' '"TT ’'FJ 

17. 3 A. thirwtm.OnitT Xmm ** TTrJ* f,r, CMklifc' .- FklS L< 



& M P the STAMP OF A 

l¥l W THOUSAND USES 

PrinU pqab-arda, Ictfent, mentui,«:b(w[' 
work, niatlnj*, iLrowicurt. faffa. #Id, 
by thuLiJiaatIp nf diiimnmt ma* 
ccrmi, acLtmlj, duiss, etiurchra, anJ., 
oLhara. ■Qiuckf clmui aHtytlintic, Li-| 
ubiatly .Aak ygiir stiitiani t 

w ■h'-rlte lU nirwl:, 

THE BTENCIL-STAMP CO., IHC. 

53 PflFlt ROUf 



Htvf VorK, N. V. 



ARKOCRAF 



F«r The TQOLMAKER^S and 
MACHI NIST'S C^iristmas Cjitf 

f l-i s4*n Qlfijf i^iiTD HI Fw CutJu|i| 

GCRSTNEff Tool. CHESTS 
IBB Columbia Si 



DartBii, Ohia 



J t H Wcljil Preiuett Ca. I CoAncrdal fl. RAdlesiCf, M. T. 



GENUINE - A R TCO > CUTTING TOOLS 




prnmiil 






AtreJ titf BIicuTh lain?^ 

IIS4:. cuLiinifr enuimTtni; 

m all iFfKKH, 
iPi‘UMa nhaivkal* 

FU ail hint! izTiisilmi and aLaUdnarr 

rnfce+iJftefc, Keen. Abarji nlCu. Whcri 
pmr tllB pcut^fp 3 „ 

Mvrp KtsHpaa 

pvltdanie. 

ak-urll Ui JLinurLca.. 
DvaLeni mrt. rair pi^> 
llalila proaiui I LEiin. 
■bTARTT TODLl CD.k IHC, 
DfBt. H. City 




New LIONEL Speedsters 

RACiNGf REVERSING, SWITCHING 



Railroad^ whltHai from mlnialvne fralni so real you'll 
think fhoy ore the echo of o poiiiag Exprei.f. Long 
and loud or ihort ond ihorp^ <iHhelher the train li 
racing ohead^ revening or standing itEU^and qn qt 
the touch of □ magic button. The whUtle it built right 
into the train itialf — into tha ^reatnil fleet of tlreom^ 
liners Uonel hot ever produ^d^ Send for the 
new, 3936 Lionel Catolog that telliyou oil 
about them. Just endoae tOc in itqmpf to 
(Over the cast pf postage ond handling. 



f h« UwhI CwpaniNiM, P«tir. O 
IS l>rt 34 i 1 i 
NiwTDfh, N. V. 

fhitii M e Cf (*« nrr. ItSd IIimhiI 
Catahifl. lFchi«i ki Ih Ia u E^np. ik, cmi' 

|HH 4 !i|Sa onI harMnlAg. 




Nopan 



i/Meme* 


rtam einr 


CilY 





'H'Afn u’riffBir pleas^^ tticnffoit J'ojittinr Ifec/idtifcj 
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A Great New 



PINES UIINT6RFR0NT 

af an amazing lovr^rmes 



■ Moi^ heat irom A&cifer/ 

■ Makes starttti^ easiert 

• Beautifies yoor car/ 

Reduces warm-up period f 

• It*s metaij, it* 6 durable t 

• ProiecU caoJling systeta! 

N OW give your car 
the beet winter pro- 
tectlon^at a cost of lea? 
tb&n one freeze-up! 

Yes — ^tkiB winter yoTl 
can protect your car with 
a genuine PINES Custom 
Bilt Metal WINTERJRONT 
for as little as t4-95l Thie 
beautiful accessory is de> 
signed to look like an orig- 
inal part of your car and 
it's practical, too! Keeps 
your engine at summer 
heat all winter long^ Ends 
your tear of a frozen motor 
while driving. Makes your heater more efficient* 




/<Sp*c/a/ caJor^ szira) 



V 

y {Continued from psf« 140A> 

smallest tugs develop only 200 
horsepower and average seventy feet in 
length. The largest develop about 1»200 
horsepower and average 150 feet in length. 
The tonnage range is from sixty- five to 
430. The ordinary service life of a tug is 
twenty-five years^ but like steam locomo- 
tives^ they can keep going almost indefi- 
nitely with a few repairs and alter ations- 
There are tugboats still doing a daily job 
after forty years of workaday life. 

Wood^ the traditional material for tug- 
boat construction^ is rapidly being dis- 
placed by steel. The new tugs have steel 
hulls and steel superstructures, and many 
are powdered with Diesel engines. Steam, 
however, has certain advantages at pres- 
ent, The Diesels as yet are not as flexible 
nor as positive in action, and swift ma- 
neuvering is a prime necessity with tug- 
boat operation. 



Photos Can Be Straightened 
in Typewriter 

Photo prints are easily straightened by 
running them through a typewriter, using 
a sheet of paper on each side of the print 
to protect it against soiling or scratching* 



BHinem-ber, neither oub^heeze nor a thermostat 
can keep your motor warm. You have to cover your 
radiator — and makeahifl coven are both ansightly 
and inefficient. 

' Don^t Wait] Get a Pinea Winterfront now! Take? 
ju?i a minute tq install. Works like a charm. It will 
more than pay for itseli during the first cold wave. 

I'AUnt* f«r 



PINES WINTERFHONT COMPANY 

1135 Clcaia Aventie* Chicago 



Manhoim 
Packet 
SlideRule 

*1 

liVttb A-ri-C-D Sur«fl. MulMplEte, aivtdfs, Bquwnfl. talcH squArQ 
foot, ttndN elrtumfcmier arm arc* ol rtrcleB 6 Inohea lana — ^thln 
fiDIkirtrucUnn. NO WOOl? OR C^LLUrjOIO, FI tn Jn VoNt ttuCket. 
^4*1x1 In cuh. mnnry nntvr or ubtnk aliil fcOoiVti MIdo nuo With 
^cniiiue loatbcf uh and JiuitrUcUoiis. Bux M-^. 

M. M ANHEIM OO^^eA^^y^ 15 2fcth St.. Naw York, N,Y, 

METAL OR WOOD LATHE 

f 'nr hnm« workHlinri, 

Jpftt -wralu fl" 

S3.QD with 
Order 

baltnc* C.O.D. 



for apndrrur 
Hr ffrftfc-iwlonsi 

Circular an 
Raqunt 






JvtMt turn iff* prints or«vnd the platmn oncm and at* 
hour ttraiwht thty cam* ouf 



On most machines, it is possible to run 
two or three large prints through at one 
time. Small prints are best handled by 
first starting two or more sheets of paper 
into the machine and then feeding the 
prints in between the sheets. Badly curled 
prints should be completely rolled up on 
the platen and allowed to remain in the 
machine for a short time. 

- — E, L. Brokaw, New York City* 
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N JTK E S THE S Sfi 
to buy for your machine 



Orlmdii. Jrill.i,. 

■kojiK'i-^ =J=JT? hiiaidmlii u( 

jhilia ■■P, >»■[ I pJ m «3 s »i t f re*ip^ - 

rW-irv. ] I n- h<il— en-^r ■■ ■ p*uifl — ^ ftwhii 
oolr iiut(rn+ Hmlli uatflnEly 
fHl^ nik'V'idt tTBhVifrtilJ 

3 n«C>nr r-Ek-tn. — wkTi^Ljujinf. luJO 
Ibrari unnHIna, M->Bdr hidll'ln 
EaiQj' rrpdiTaUp bnubK. VDir»rMl 
Cdi^D^. C^-Vi^L tfalElIiai huiiAlM, IfoH 

Iniwl bM bpIJ **4 H alvracliBla 
tnniwid0i» YU#*. 

Ordor [m JO-^r irduL MmET rEfuBthd 
Ef iDtirQ tluu AAlllJllHl. |Il)Ohirt( Vniti 
aO-pf*<^ T*4 M Ibt kit 

Ltpvi vI MvEw-Tw] wvtfc. U.T'd. 

DRCMEL MFC. eo. 

flacln*^ Wii. 



imm> 



lew “OUTBMRI” Meter Sled 

F A PorHomo ■ t^ a » ^ « 

K t n U I Builder) I ifc 



Non!- you can taiily build MefEiTl nmv 
•tmmllneiJ MOTOR SLILD <il Itomt from 
dnwliifF, |«na Dtf ccHta^rtr Cule^ i. 

■tTvctlnn l^lir llicp OlFt- - 
BOAKI) at Eitli(T Tii^iii^ Lov 
BOW, AlElUlu^ "I- ott. Sflii-. j. E 
Aht ler-Basuti. KhViIci, Sail- g 
JlMik Itl? lor lUiijitnLipJ S 
LlrratiiTT. MEAD CLlPCnS. 



Id Diliton De Luxe Home Workihop Saw)^ you 
Aet DJs^con tteel and Dieston workmanshipp of 
the fame well-Lnown fitandards, Bome ^uBrantee* 
ai the famous Diaitofi Circular Savra used by the 
great Etimber miUs* You nrill take lasting latiifac* 
tion and prfde In ownership of a Disston De Luxe 
' — the finest blade made, 

De Luxe Cross-Cut Rip Comhfnation 
fi;: hold , . . $ 2 .« r hoi<> .. .u.m 

r (W" holt) . . . SZ.m 10 '^ cV\ H" hole) . , , . , W. 0 S 
De Ltiir HfiltoiP Ground Combinathn 

7 “ (H" bolt) . . . 54 . 4(1 tO” H Kulti * 16.30 



a S. ^tnrkrt. llg[rt- IJ^Q, CHti AGO. 



JfwJIrr /n inters rlfi 
xt4r, 

Au«. C«Ht, 
brm- 



Sell I mproved Leather Ties 



norv Iw m huaLtKia ihal tmuine oppHermnltl^ii 

far quJcJc ultiw wild vrofwIttrrLlI ttHi«aL ardprw— « NUptI- 
®BW ULIU iw wtJIt nffw (frcwInE liut. Of tJiE 

Nu^MoAtf nuin. In jpuut CHJi'h Culartul ^-jetOfniw liiuk. 
Amt (tbwn uI^l Clmifd w-lth dumii ciotli. Ldiie 
WHaT. No ^lnVI(<«r Han nl CasEilcHif^. full mil pwt^ 
certi. N? mf(4U cli|V dr wljp-wlvckl mtlUtrurtlnrii Gf-L 
■toned. iiivne] OOc ftn- nmpfv tU>. ftw oelllinE kit 
Bjnd mmiy-lMeJi irmti plorVr Ou It now. 

NU-MOHE TIE CO. 

P*pt. JO 1 X 31 N. IJth 5 t. Mitwduhf^, Wiw. 



ALSO,-" your dealer hai amazing values, at 
$L20 to $3.00 , in ICeystone Diaston-made Circular 
SawiI Ask to see these Keystone Saws, made hy 
the wortd^s foremost sawmaken. They will give 
you good service in your home workshop. 
Kejfitone Cross-Cuf^ Rip — Combinatidit 

7" iW* hulel , , , 11.40 10” [Hi H'' htrlo) IZ.M 

Keystone Hotiow Ground CombiiuttioH 

hdi.i . . . 5i.so iir* (K'^ h" tdiei js.oa 

/■ CamaJm, prictl hitMer 

To Give Work Speed 
and Accuracy 

tuo DiBBibii SewB, Tefrl^K Files, 
iq year home workehep. Hew lo 
cliodee. use, cbtb for, theie fine 
tools, is aliDwa in tbla rnrr 
Diiiton MsdubI. sent rllEC 

MAIL COUPON TO; 

HENRY DISSTON 
ft SONS. INC. 

l3llTACDfiy 

Plliiledelphia, U,9.Au. 



^ftE-STRINCINC 



farrt big profit wrfe? V l#b 

Win®' -ttwi* Pf, rtrinitn* Vb#*, 

Mlljr IX. M triuw jnWCuw lUUr Gf^i^Y 
lenula ■UIdb' ctiEI GIVXN '*HtA 
VEm if hbf^Fh. SwEh^ C fl- 

facHtiiinuraildH^ WrUaCvr J ^ J ^ 
FBKJi C*c^c« ai lM^i-iliirti.11. 
Sqauh,T«nDl!iirtr 1 [i».rrMfiw«. RUf^UI 
dee. H. I. WILLS CO., ](M7 Vr, 4Tiki 8t., 
DepL IKM, CHheUo/U, ■, *. 



p ART^ ^ ftlPHLii MEtIUMiCS 

rf\n I » fAMlLV TRAILER 

Ki'erjtlim* ynu niwdf Aife,. Tci£i<uf, 
Ililcti. Whitol llQUHium', 'a'uait rirtw. 
Tknfc, 6ibk. bIo. Send tw pri™ iiwt. In- 

Huth S'-Sp ^eiJci|l Jor <iur big C*|js]» u,J Tj-kIW 
aulW«ri' SI IB util. dkllidBwtiwb rmirnnleBdi 

rvs 4 Ln feum.T co„ Bu a, 



OlSSTOH 

SAW 

•aDV ►**» 

; M A14DAL 



FREE ELECTRICITY 



AddresB. 



TFAeii ieriHqj;| please ruenNon Pojtviar MrchanicJt 



•ACE TE>Mt. 
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POPULAR MECHAKICS 






COMPARE THESE PRICES 
TUBE FORTUBE, FEATURE 
FOR FEATURE, WITH ANY 
RADIO ON THE MARKET 



^-ADTO-EXPRESSIONATOR 

Briiviti bHck Fxpnwon tAk«D out 

ID tbui-Hludio iu mntfUijtliiu iJbe 

* MYSTIC HAND 

CA. F. C.9 AutomdtCoidty lUUi;ti net Dbnrplv witb^ 
out uoit of nK^bvf- tuaifki^ or vlIiet 

MAGMA CERAMIC DIAL 
t VIBSACOUSTIC SOUM Dl KG BOARD 
& METAL TUBES 
and I oUiar CRCSLET FEATURES 

TUBES, M"Conti>b, $ 167.50 
«*.»t 0 13 TUBES, uVCoiHit*, $ 137.50 
TUBES, aiv Co-wi., $ 99.95 
^ J t © 9 TUBES, aiVi" CdomI*, 

.it© 7 TUBES, w' cwitob, 

.it© 6 TUBES, 39" C'Diwolo, 

Prices jiligliLiv hljh.^[- id. fbockjt hluLiIiLUU fitattiM sod VenL 

CRn^UbCY AtaiKlA. olToyM. u a warnnty ctf iIlp birbjrMC 
VBlut' is Tudio. It la -cildy cuLi-urai tlia.t tLc ror^dKU 

ore -CrOdllc-y'B KrenTenL ■cbinvaiurntB. BcBUt.ifDl , , - OM 
niP^r IHTfrcCkiD as t^rSCe caU atbaib . . . and ptIdhI 
you who dtiniUld tho bml at -priws you're pIhWimJ tP 
pdL/r ypUr C^tCMliiy dniJrr lJHla,y , , , ynU vil| 'braf 
rwllo you'\'‘fl never tcarrl Tinfcim, 

THE CROfiLEY RADIO CORPORATION 
C Incin natlf O, Pitwal Crof ley i Jr*f Pres* 



SSS-95 

$ 59.95 

$ 49.95 



VENETIAN BLIND MATERIALS 

Yqu Qom TOBhe fine bllnde for your owu home mX luiv cost, 
gn Into the buBlnesfl. Atl D&rie BU|3piii>(l, lOc Tar ctreuUii 
and BBiapltt of lAtidtf ts.pB, ourd. niBce and roib. 

R, A, Petertan, s$ 0 h North Aiftiatid ftlYd.., ChicaoD, III, 



LEATHERCR AFT 

TtiC Ideal gift lor bo-yS and Elrls from lO ld GD. Cdmllln( 7 l 
Ulitasure oiitl profli, EAJ3CO Miriplolo LrHtlLitrmrc OihOl 
kDclLide« (noln, mAierlalh. iJHtttmA. H'ork block Bnd 

DDFj: Lost nirt ioBn far niBAJnfi □iujit i 4 .-joful BrIJcIti. CrI 
EASfXl LealtniTcrBrL OuliU Train tout dfslei: or ordDr dtrcTL.^ 
PA}' pOtiTMiAn {2 Dn i&TTlTcl. lloEicT turh*lf not utlshod. 

E. A. SWEET COMPANY, tnc. 

114 R stBtv str««t Binghamton. N. v. 



CAMERA 

New Tj'jiO mne- 
fliine IjTTkftdinff — 
A] put develu^ec] 
FIHlE, Spring 
Motor driven — 

n'ith F*4.5 lecp. 
Spy e;]iLtta tinder. 
Footnge indi- 
Dat«r, A preci- 
hdn Instriinnent 
which taka a 
becuitilul cieoT 
picLurea. 

Sold looeratoly 
■t Sl«,f0 

PROJECTOR — Motor rtriTcn — wtiU 
pp^ control. CftpiuHty 2(30 U. mil— H. 
mlnllie fthttw — reveme rewind. Site 
of picture Bt JQ It. (Sold He|> 

oruLtely at f id.DD). 

RBnd Maw for otlT EHEE Cmlmlojriitfl of Movio Rnppllffi jiIkI 
mjns fncfudlq« POPE YE, BETTV BOOP, TOM MIX. etc. 

PARAMOUNT MFG. GO„ OtpL Q-R2, Mass, 



ADVEHTIS 






SECTION 






h 



I 



V The Birth of a Station 

<Cantjnued from pai« fiS8> 



of the transmitter must be approved by, 
the government, so all plans are made 
accordingly. 

The antenna systems in common use 
today are known as vertical radiators. 
They are merely a steel tower resting on 
large porcelain msulators. Most of them 
are self-supporting, that is, they stand 
without guy wires. The popular sizes are 
half-wave and quarter- wave, meaning the 
tower is one-half or one -fourth as high as 
the electrical wave emitted. Ordinarily; 
they run between 200 and 500 feet. Cer- 
tain stations use complicated systems of 
multiple towers, radio frequency trans- 
mission lines or semi -directional radia- 
tors. This elaboration is usually due to 
government regulation or a desire to cast 
a stronger signal in a certain direction* 
While this appears complicated, it is only 
a duplication of a simple vertical radiator, 
with the needed tuning devices* 

The proper antenna system to employ is 
determined by the consulting engineer* 
The Specifications are given to a steel fab- 
ricating concern, which builds and erects 
the tower or towers. Most of the station 
equipment is purchased in factory -made 
units, which can be connected together 
with wrench and soldering iron. The ac- 
tual construction of the station is done by 
a contractor who builds everything, turn- 
ing the completed equipment over to the 
consulting engineer for the final tuning 
and adjusting* 

Measuring the antenna is the most in- 
teresting feature* The pickup power of a 
500-foot vertical mast is tremendous. 
Low -power stations on the other side of 
the country come in like locals. It would 
be no task at all to log every station on 
the air. Instead of using a wave meter, a 
superheterodyne receiver is hooked to the 
aerial and tuned to a certain station whose 
wave length is known* So closely do mod- 
ern broadcasters adhere to their wave 
length that they may be used as standard 
measuring units* By means of a resist- 
ance and capacity bridge and a heat os- 
cillator a curve is plotted for the entire 
broadcast band. This enables the engineer 
to know how closely the tower comes to 
his specifications. Should it be off, he can 
correct it with top loading, condensers or 
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loading coilsn, Top loading consist^ of plac- 
ing a fringe of rods on the apex of iKe 
mast, like spokes of a wheel. 

With the characteristics of the antenna 
known, it is a simple matter to tune the 
transmitter to resonance, and the station 
is ready to go on the air. The work of the 
consulting engineer is not yet done, how- 
ever, for a broadcasting station is a busi- 
ness institution like a store or newspaper. 
Its customers are the advertisers who de- 
sire to reach the public. The two com- 
modities it vends are time and coverage. 
Coverage consists of the ability of the 
station to reach potential purchasers. 

This can be determined by asking peo- 
ple to write in for a prize or gift, but a 
more accurate method is to make another 
field survey. This time it is not five or ten 
miles, but SCO or more, The field intensity 
car zigzags about the country, often trav- 
eling thousands of miles, until all the ter- 
ritory in question has been surveyed. 
Only then is it known just how many mil- 
livolts are reaching any particular point 
from which an important account might 
receive a response. To determine cover- 
age over a period of hours or days, a re- 
cording meter is connected to the field 
intensity set. It runs by clockwork and is 
entirely automatic. Signal strength for 
any period of time is traced upon a mov- 
ing paper tape. 

With these measurements completed 
and a large graph of station coverage on 
the wall of the sales manager's ofRce, the 
important work of the consulting engineer 
is over. All that remains is a periodic 
check of the signal and equipment, until 
such time as another major alteration is 
planned. 



Repairing Porcelain Articles 

For filling holes 
in porcelain, or 
for uniting broken 
porcelain articles, 

I find that whiting 
mixed to a paste 
with water glass 
is highly effective. 

The mixture sets 
by chemical reaction^ and can be tinted 
any shade desired with dry colors. 

— R. Wailes, Bethesda, Md. 




IVER JOHNSON 



.^The Biggest 
Christmas Thrill 

A NEW UP-TO-THE-MINUTE 



IVER JOHNSON 

STREAMLINED 

BICYCLE 




The kst word In 
&ac Ijicycle design, 
ronatmetion, and equip- 
ment. Ivcr .Tohn^ion quality asaureg 
the maximum of safety, smooth und 
easy riding, and long ^erv^t-e. 

Bciid at once for color folder CGB, 
describing nuiuy ije&utiful models for 
Ifoyfl, girS, men anii women. 

From wp 

Iver Johnson's Anns & Cycle Works 

RJvorSt. Rtchburg, Mau. 

N«w Sin Fr«nd*ea Mofitrtil 

f5 Chimbif] SL 731 Mulc«4 51. Coflrilnt 
65 y*«rf 






ID ‘^iFh rivni plain jiKii. i.nij lriiktnu4Ern im nni- nwkUi<it 'lliilt i i£cJUr 

t„ D. vAk oayrveLfrf, til MAHrOH. bCPT. M. frCTAtilT. MUCH. 

r-GAj^OTOR K.ITS-i 

^jsjtiuuuid 'Upio ^IvuALruii 



Kih 
oj^ered 
up la 
Xmit 
aniy! 



HV eVCRWHEJ-Mlira DCM.ilHD' 

Tl’ii' li yjiir r|iut n^vt.iriU] rn ablaei l li<> D. Tl. 

kn Wi< liah.. 4'|liidr»W IflO' I'Mk- 

,Hi,r.l’-r ■i:d' Ti^t lar klil IFiivli^^ 

rnlr d.Lt|.. Th# q. 11. Miyi'M' 

4Mvi V 11|B TiM^ vvrr 

nirnDlnl!' ifTriil4l TjiT ILintatnx irn'IcTm-r 

Hmntlj'l |4£I>7«' !u tO ■■JM w[lt»*d 

Kv'j 111 (ii'i 4 I'vkiliia i h» wriil ^»i4iJni|»r Fiii- 

AEK; tf 

rUIUlili; niBi \l.m tlJltUlM irjl -lumi':' aKS- 

I'yklBdPf iu4 luatun iNjMirJ ru wIiLih .4Ki»^- Kll 
ptuf. Bid, 

rHkiiJiir, gAtfSnv, .^iBiurFIbi r.,1. f, 

kfa «K-Hi«r luMlA, .fir. 

Ip. f.JJ» Uliil ialn!.i.J, Su ..jL 

r7|j>, |.i>b 

Fvudr > 8-50 

fHnwlypti^-aun O-H-Qf Mo- 

tvT i»iMplvi« wU1i n''^ 

1 *lLrr hli>itli IneludrclJ ociimly ... 
pwnitjl&il (WI eutkl, BIhI nm Twrorc ihlpmant— I-pi-rmTOaTicw 

tC^uranlBird.— I 'A hoTjN) pfa-wer at 300(1 to TOOl.t oil, sma 

nh Ixu'Uiileft. fur only 1 1 ii.SQr .'(inil 3c lid 

IlliutxAliHl CBtBlLH; ■ll.-iU't.l'LJ 1 1 1 r.it|-rh i> t Li m in> .,;n4 Mi'-AIB-LrrLBB. 

G.H.Q. MOO£t AIRPLANE Ce. 

SS*-B Eaif ]4f th E|. N*w VeKri;.. W. Y. 







146A 



POPULAR MECHANICS ADVERTISING SECTION 





model operating TBA1N5 



MAIL COUPON 

^Stqlhaut Sock 

IN FULL CDLONS 

Pa^e after page shows neitf strminline 
traias, new aod advanced features 
such as the realistic air whistle, 
model high speed track, remote con- 
trol reverse, six wheel drive steam^ 
type locomotives, etc. All of Amer- 
ica's famous streamliners have been 
reproduced by American Flyer— 
they are models you will be proud to 
own. Select your fua-making auto- 
matic signals, stations, bridges, etc. 
Dads, too, maJte railroading a hobby, 

i— A meric* n Flrcf Wig- Co, 

224ii Sv H*L£1 k1 Si., ChiciBO, ILL 



SEND FNEE — 
TRAIN BOOK I 





PHOTO 




U nw IwW^r fw ™i 

btiitlN^Ud ?iuv bijatrw *t, htlEIMf PftvTO 

jaiuNouiEirn i*>t ipuwjU 
VoNr n*#i *a Md)i aBd "IfcB 3dt™k PJitita 

Eiikirrtr I* *tnOI»*TK* 

ninn^il* Ain U 17 im4 

PUl^ Inl im ljf TBM- CLI 7 E 

iM* Y»fc cht jIAE 

Offers 

, BIQ ...v... 

anlrj, B-tntl'niifry, eirc^oltra, ttc. Elisy ™)tK* pent, I 
iilHr^i prlntiti^f llJit «n[ir*TlTik% Prlfit 

ill. Ttl£ HELSEt CO„ Pv*t, MtHIPlW, COHH. 
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10 SKATING LESSONS 



Leftm how ta BkaTeUVr^ wtirld 

npion. FuK 10-le»on cotirnfl Frte 



By 



jHiit Bobtuy McLdtn Sknltm Bubfry 
r»iia ‘wi ttiout sCntoa, S 2 . 0 O.V L 



own nhBt« — w/jm by bl m Ln pU McL SSn 
rnEi0 and «shlbii|4itM.— 'drtlflnetl tiy btm pereoDOJly for 
lumm and atopa, rlTet«il Dnnly to 

fjjll-crrjln IciLtlH^r hS'H ip« — a^i.ru Hlmrp Vanadium tool 
RtMi^ run na r* -leST Ctl for hard riflfw— M«jf aharp I Ofieo^ 

Wlit-n inucKrfvflor 

irl i*— rH’ stin rtrtrl han "T t™t pH rie, ^ 

We mJ $ *.iH 3 wi n M ►rdw nad mavp : Hwti 1 r cwtiLnii 
C. <). I.J, cEiRFHCf). ^^l:loe>’ b«fk If 4 int 

iimMiy Mf Irfan Ic* Jikntp^ 

HEWM) Cnnlimd l3t., ChICfkKO. IIL 
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Caterpillars Still Flyl 

(Continued fFom paae aaa) 



when time is all Important and the ground 
below full of hazards? 

Recently an A- 12 piloted by the late 
Lieut. Lawrence C. Weslley with Sergt. 
William Kliffel in the observer’s seat was 
flying over a forest on a practice flight 
w^hen the motor developed a terrific knock. 
It vibrated the entire fuselage. Any sec- 
ond it would tear itself out of the plane or 
explode. The A-12 was losing altitude. 
Lieut. Westley gestured for Sergt* Kliffel 
to jump, 

“Fear or nervousness was undoubtedly 
present for some time before the jump," 
the sergeant later related in his official 
report. “I noted a dryness in the mouth, 
I also recalled a burning sensation In the 
chest when I first definitely knew I was 
expected to bail out, 

"It seemed like a cold-blooded proposi- 
tion. I dreaded it, I had a fear of being 
struck by the tail group,, particularly the 
stabilizer. On previous flights 1 had often 
noted its unfavorable position in refer- 
ence to a man attempting to clear him- 
self. A propelling thrust would be needed 
to effect satisfactory clearance, 

"When OUT difficulty first made itself 
known, I recalled a conversation which 
had taken place some time before^ between 
myself and others, in which it was decid- 
ed that clearance could be effected with 
safety if the jumper mounted the lower 
stirrup, fell backward in an arc of which 
the foot was the center, and thrust him- 
self away from the fuselage with the 
strength of his arms and shoulders* This 
method^ however^ was closed to me by the 
press of the emergency, 

"At this time I was under the impres- 
sion that the pilot, too, would jump, I had 
a sense of gratitude for the break he was 
giving me in holding the ship, but I want- 
ed Mm to get out. 1 felt that he was tak" 
ing too great a risk for somebody else, 
I knew that 1 could get out somehow 
without his help. But he didnH move, 

“All this time — possibly two or three 
seconds, I was working myself over the 
side. I wanted to give him as good a break 
as he was giving me, I hurried, I knocked 
my goggles off. They were banging on my 
neck. My reasoning power at this point 

tContinuA^d Id pnCfC 14 ^A> 
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REMINGTON 



> NOISELESS 



FOR ONLY 






LOWEST TERMS IN HISTORY 



T his Christmas, for only lOr a dny* you hui own the 
finest Itetuingloii Porlablo ever buiJt. liiii S[jjH?i^n)o^hinE ]4 
tlio Inst woni Ln boauty qjid ongiaperiOE skiU. com bines the 
rompHct fenturcBof thcslondnrd lleminiflou XoiSGlcas-raftohld 
with thedc luxe CQuipmenl, speed and sileneo nf n Inrj^ office 
mnqliitie. It bss every imporlftoE BcieufifiG improvGUicnl iftclud* 
(tiff the nolselese scIIdd,, so quiet that you cnn type Anyu-htre ut 
any timO without disLurbiDf othe-1% 

YOU DONT RISK A PENNY 

Eind out how you cati this Ri'miuglon De Luxe NnispIeHa 
direct fretn tho I Aclofy lur only jOc a. day, Yo!i can h»vo it for n 
ten^dny freetrUJ; then if you don^t tdlh us tbnt it is Eh? 
finest typewriter you have ever used, send it hack. W* p^y pl| 
^ppi&ir chArem. l^p&tce tj^inff t^rta frre. Don't delrty. It 
puts you under im ohtiipttion (□ stit complete imfortustiou. Clip 
the coupon and rtisil it today I 



TRIAL 



Remiiurton Rand, Lne.+ 

3i£ Fourth Avenue, Ne' 

Tetlme, withaut,otilifration how pa sfst a N*nv Rem- 
inj^tem D« 1 >uaO Noiseless^ and. Free Typinj; Conrve, for 
lOc a day^ &ehd cataJounJe, 



ffanye 






Address 






riiv . 


it tat* 


1 






1 




First award Increased to fl, 000.00 
cnsli 1 , . sjic new ^mUoda] Au'sirds 
includlea F AEF Plymouth S«tia_n 
, . . #0J awards In bU, tdUEHni 
S4,S0a.0Q , . , for Correct pcEL 
oration In Scars ilfi NntioEU.1 Fur 
Showt Only liaedniLiE Count*, tint ; 
hind or value of «kin. All ewanlB f 
ore Ai addttkm to full OtnounC ' 
that Scars (Dctlnj; as your aB^nt 
without chonre to you) net you 
for your pelts. You don't even 
have to sell your furs (hroogjl) 

SeafA. 

MAIL COUPON BELOW 

— for FREE Tipe to Tranpen hook Chat eaplalnr nlL 
CIvcs hinta oa pt.'-lt hatldliRE that wiay help tou earn htB 
Bwanl. I'iCturca and iiaiuH lo*t iwason'B wJnoorB ^ your 
frlepd* ore pmhably Lncltidefi- Telle about strone ilc^maDd 
for fuio— HrCHER OPENIMG PRICES this season I 
Send for >‘our copy nowt 

Mait to point betow nearett to you: 

SEARSy ROEBUCK Aifd €0. 

CHluxB — Phltadalfihta — Mattiphlt 

DbIIu — K anui Cl^^&aattla 

Ptease malT tne« without cost or^ohll^atlan, fur thippEnjc 
tags and latest editioa of "Tlpe to Trappero. 

frJ aUM i- _____ + 



Post .... ...Stale 

Rur^l Route.. 

Street Addmw. 



.Jltu. No I 

I 

J 





T4SA 



POPULAR MECHANICS AHVERTIHRG SECTION 



<l^„a PROJECT 
i£^PLANS! 

CASCO Free Project Service 
Available to all Homecraftere 




SO prizc-wmiung projects for you to choose from. 
Kayak Canot* Modero End Table, PortAblo Bar„ 
Bridge Table with inlaid top, Moderoifitic Clock and 
15 others. Some stcnple, can be built with band toola 
— others more chaJlenging to your skill. All are in- 
eluded in the Free Project Service of the famous 
CASCO heatproof waterproof glue, 

Kers^s How You Get FRE£ Plans 

First* mail coupon below* You get* by return mail, 
free folder fully describing these £0 interesting and 
useful projects. Select the project you want to make 
NOW. Then buy a 2Sc (or Larger) can, of CASCO. 
Mark your choice project on the green tkket in can, 
That entitles you to FREE plana. No extras. Plans 
come Eomplete* with exact working dlrectiona and 
list of materia l5 needed. This FREE Project Service 
ia designed for YOU, Take advantage of it. Fill out 
this coupon and get your can of CASCO today from 
your //artftiJffJie, PainU or Lumber Deakr. 




FREE 



Stick ihit coapofl 
A ■ UPailto on ponny poiH 
^ card. It will bring you foldar that 
d*«crib«t 3 D CASCO Priie ProjacH* 





CASEIN COMPANY OF AMERICA, Inc. 
teoMkiUm Ai'-.PBPt. VWilSt, 




FVbub hh 4 fqt4rr IKREE I'kiijwt SbcwIcb. 




ATu>«p.. ............. — . 


t- 


- .. — ■ — 








NEW UbHI Weight Paint Sprayer — Orily $29.50 



U H.P.Hatvr ACtie Valli. EO Cyciei- comfixti 

tikJifl. fuDii'jij'i,- radiHijTF, 

riilai nj" ' ■ (,En=rt. larkifM* slorct Brh«iW, 

lIlllHLllik. -Plr. hBlMjL Cr TIT Ml IT* 

whnr, W'hr,(. 41 a,,. ririiifihi4« vilOanr Oi»i|. in It. 
FCLT.V OrrAaAKTnRn. Oulsf ISB.M r Ji.b, Ck3r*ii>. *trm 
I,.';'™:;!. 4 ^ 0. P . rir VliTir d*waT, Frw Cirnilut. 

(DEAL PUMP Ca., *01 WBBhbitiRPi fli.. Chiusai I tl ■ 






WITH THIS 
THBAlfM 

CUT RATE 
STORE 



QUICK CASH 

SPEEDY WEEKLY PROFITS 




i>t tills mnupy Ttiultlmr oui- 
flt that iH brlnRinn- i^tiraom^ 
mat, uulek. riiuh tml 

biin fIciJy to U. F. . . ^ , 

Fm-tTr Hraltra. Ihari 3 DO flat Jwllllnir hOUWli'ald aIHI Jariri 

nccviHilicB At irrJna Uiat Rta i; a e r -niniF«LJtl<in. LeBditr P*aib uiBlnKl-nF 
OuLch CBBh BihI >jpan Lhe dinr tc atradlTh |Hrrl1IUI>lwnt L'URtfnnFrB. O. r, 
FoMtpr ctc-fllcTB ara- t«[irltnfr numw makerff. Jlra. C. N. Jofiaanti wHlMr 
"My vilra f«?r Uw rtiiy Urtalrf *40.00. Not imU pn ;tB iiailla.'' Otiw™ 

OtilDE vf|(i«n^ wtll rtfhl malilnB: IDDrV H*fl. up- Joirt U‘W IcjulBr 

BTirt b# a Jeadtjf. WYlCe tiniiiT and learn InfRW tlUa Branderful auWIt ii 
Elivtn io prodnn'fii. 

ULncHVR Po«m niH;.* Dboc r««ix Hs x* *ttt ac* *t. PbM, viap- 
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as uncanny and far superior to my nor- 
mal average both in speed and accuracy. 
I was practically ready. The wind tore me 
loose, 

“My first sensation was one of spinning 
head down. This may have been an illu- 
sion, but I couldn^t focus my eyes on any- 
thing* There was nothing there except 
streaks. Td seen jumpers tumbling end 
over end. I didn*t think I was doing that. 
I wondered if I’d fouled my ’chute, I won- 
dered who packed it. I was definitely not 
afraid at this time. 1 felt like a man who 
had taken a definite step in an unknown 
direction and waited for the results in 
some curiosity, I knew I should wait for 
an instant before pulling the rip cord. I 
reached lor it and couldn’t locate it. 

“I wondered if I could see my hand if I 
held it before my eyes. 1 could. The rip- 
cord handle was in it. The cable was 
dangling, I felt silly for some unknown 
reason, as though I hadn’t done it prop- 
erly. I was becoming interested again. I 
wondered if Td make it. I could feel a 
positive friction under my seat. It made 
me feel good. I knew the ’chute was 
working — that it was pulling out. 

“I wished I could see what was happen- 
ing. I could feel a tugging and it vras 
gentle* This wasn’t bad, I had a sensation 
of bouncing as though I were on a rubber 
band. My reasoning power was gone. 
Things were happening too fast. I could 
not think them out. They were just pic- 
tures but very, very dear, 

“I saw the earth once in a while. It 
looked like 1 was still spinning. My feet 
were down now, though. It seemed like 
the whole parachute was spinning. 1 was 
able to reason this out. I decided that the 
canopy was steady but that the shroud 
lines were swinging in a circle with me. 
I saw some buildings in the distance. I 
remembered the airplane. I wanted to see 
it. I wondered about the pilot, I won- 
dered if he made it. 

’T saw the airplane. I could see the pi- 
lot now. His head and shoulders were 
above the outline of the ship. Things were 
getting steady now. The pilot was stand- 
ing up. 

“I was dropping in the woods, I was 
suddenly afraid, I was falling too fast. 
The trees were reaching for me. 1 could 

(Contmu^A to pagF t SOA ) 
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KiJH P R ■ C i S I O f) 4 -B U t LT 

ICROSCOPES 

T he in nut rijI tikhTe (ind eiftei^nt 

for utmiteur^ vtiidenl anti jsenst- 
profeJHinTinl use. Eypei'tly de.%lKnntl and 
tionntructerJf with bliifk oaaineleii lanid^k 
ffiitnten ami fiirkeieil brum tub»: cqlilpp^ 
with ffrnund and puIiBlietl InnAei;, eaitllv rc^ 
mnvp.l for tjimmiKTK ftJid giving rlear, nlmrp 
deiinitiDUE pHHutiVe^ atciniibve raok lb ml pin- 
ion ftKUBing ntljunLmnnt, lull tijtinir friimcia, 
adjuiatAb]f} reflDcting niirrarB, sure gciji 
rlipn, [inri other aiiperinr quatity ffetuturefl 
that make these the finnsl iuntruineiiia ub- 
toiimble nt the following fiopiiluir prim: 

Gold SasI Madafr Na^ t&i^22S 
rilameten Guaranlead Magnl- 
ficiatlan, 

Student Model, Na. 30S— (Ulus- 
tnteif} Varlahia Mag nlhfiuation 
from 150 to 300 diameten; 12 

In. high M.OO 

Researcti Modelf No. 210— with 
3-nD«e ohjectiva giving variable 
MagnincatJofl fram ^ to OOO 

dlametwT. 

All Inttfumenta In duit-praef 

■ Wood Cabinet^. 

Look for “ SeionceCraTt MIcrrmcopH st 
your favorite or we wUl i^nn your 
choice, fully prepiild, upon rdeclpt of 

DTlMl^ 

Prizes for 100 Amateur RcEenilHtfl who 9nl>^ 
lulL thn hirbi aohiWerN. Evcryniio can enter: 
Jiut fwod for ihe free strlenec Mysinfy Book 
wbleh tellfl all about It. ^iiend for ihe Book 
TUbW — U 'h all freol 

mif hironnutloii on "fTiemCraft" amj " Sciencerraft” outflta «ajt 
with ci ery requoMt hir alK>ve btmk, 

Tba POATEB CHEMICAL fep.. EiStfnmt Mw.. KagentowD, Vd, 




tMMUaii 




Touget nra— Your IrtfiQiluiret oner— without 
con. Jjet lu give you the detabD of tbhi 
am axing Time Teller. Alau 1 e ran pay you 

bif ciii:di¥*^ bribjf^lnc vfcLpti hvm td- -iib(AUi. wiiJuafait 
naM-. Kn-EhEnvtD biiroT idL WtLI* 

GAHDEN CITY NOVELTY CO. 

41ia-C Ravenmwead Av^ Ohruge, III. 



FREE! 



NEW COLOR CATALOG 

Wrlie for JFr« copy ehowLdg 
new Ranger modetll, mrlrwilaiw 
now prloeti and 

ao DAYS’ TRIAL 

pTOVal.'* If nm 

HathiPnl iIlGa: trial return tbe.bloy cleat uur SkpccLHe. 

•Wat A* him on. wheels, egulpmeat at half usua^ 
AirW priced, la Hud HYE TDU MOHET ■ lutU/ln, 




Mead 


cYcnempAHr 

b mn A 41 G cmcico 


RIDEflS AV -K' 

AGENTS 

WANTED 


V E 


luU YOUR OWN 


WIND DRIVEN 
LIGHT PLANT 



VREE 

Utfcti 



from old auto generator. Wd ahnw you how. Make 
lunner buUdlng for othcTB. Unfht your buJhlinga ntwi 
play Fo.dln. D 1 me bri ORS com plete plang a tul ratahig 
50 other gcnenitrjr changes, fl. 12 . 32 and JlQ volt 
motors: eiiklnd drive and wind gO[kErator!i;. welder^' 
electric out tward Jnotufa: bench drills A i^ndeCB ptf»' 
lEJiY Mrs. CO. 1441 W?Likt 7 wn>^.lii^ uSii; 



U\GU POWERED TEUESCfi^ 



MbbI ^warfirf iM*a« |cr Up* irtHUV • 

Ifi nnrrr ]nnf nern I^ 4 s■a[tIH. -Ca 4 . sei □mn''i fniani 
*m llnw 4iti iH.oll.rt wsl#'h a wiok 4«jr. K — tLinj. j 
Arpr^ ili fl, lihox. Ibojki. St-sss bo4]B[L 

’--SB no llKlj 4 IH pOMirtlui nlcnSHHipS. 

YoL Bis^B. Alzf. fltibf ILKt 
iwjd. L- IX SXlfH. 




.98 



■£»••• SBW*r- 
<P 4 n«r JOa 

ftlmilH' MiAbikYiA hilt FMCv privprfiLL 
G HATH H Inn J I41 ppe 9 V] Utahb in iv< 

lb* «Dd a*j dmr .Hi hilTk.T<b.i*H-li>T 4 iKwib 
LiJi* Snld. [blijEht (bVirfa BiOdwiiE* 
tlhlF |[.flKlnrtiHll± 



CRTU 5 TMAS GITTS OpA 
MASONITE TEMPEKED 
PUESDWOOt) 

BEAUTIFUL, I NEXPINSIVT, 

A EASY TO 




I t '3 ru» to build yotuf own Christmas gilts with 
Masonite Tsmfehed Phlsowood, You can make 
so moDY lor bo lilUe money such a short 
lime. And yet they look so esrpenBiveH 
fiookcaseSi Card-ttjhlesH Belreshment trays> 
Bird-hotiaes. DeakB. Toys. Tfeiok how many peo- 
ple you can delight with these interesting giits. 

You can buy MAsonrrE Tempered Phebdwood 
at your own lumber dealer's. It Is sturdy , . , 
lighb Contains no knots. No glue or ortiBcial 
binder to damage hne tools. Its natural warm- 
brown surface is a beautiful "hniBh"' in itsell. 
But it can bo varmstiedr painted or enameled. 
Make useful Christmas gifts for oil — for your- 
self, and for your friends and relatives —with 
GofumE Masonite Temp£Se 3 > Fsesdwoop, Mail 
the coupon for Fhee sample and further details. 




Masoniie 

THE WONDER WOOD 
OF A THOUSAND USES 



Masonite CodpobatioNh Dept, PM -12 
til W* Washington St„ Chicago, lU. 

FtaoBB send FBE£ amnpte and more iolanns- 
tien chaul MASONITE TEMFEHEB PHESDWOOD, 



Nome. 



Addrvaa. 



Cily. 



■ BOWHSCOPE CO„ 0*plL*12,2Hnflh Av*., Naw T*rk,N.¥, 

Wlicn iprfffitp to ndvpviiBern idrttse wirjfffon Populnr ^fcchnnics 



Sfo 1 «. 
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Too often your do^ i 

fiilj TO find ^imie ia covers 
which fDriDerljryicJded full 
baes. Dui it Ja iKrasIbJe to 30 _ 
irnprovc VOUEl fnvptite huDiioe jireiS 
that Kaoic will STAY theKi 
Let U5 assist you by placioe at your dl5' 
pQsal the Western ■‘Wipchenff Game 
Kcfioffltion Plam First, while 
W w Eititually h untin j[ your chosen 
I jV area this FalJ> take a £ame ceo* 
fljr $u 5 .Then follow the ^s^gtextiaus 
X tci the tcjcfbook, ''Kestoratioa of 
Upland Gaioe^' — yours fAEEl 
It ix suprixinely easy to put ihe 
flv t>laa into effect. Requires Uttle 
V time* Mail Coupon for teatbook. 



Eut Alton, iUiaoii 

plciue send me live tntbock, “lUwKprmca *f l;^Und 
Came”, ccpvrriug the Wcitem'Wipchei'trt Game 
R«tiocatioD PLul 

Name 
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PAINT SPRAY OUTFIT ONLY ^6.95 

Tkh fiU 'piDiKW ipnr mtEl bu » (ini' 

■dfudtiblt' ■li'lr *if nta 
IbkH* V ii!].«d, pfftiaicfe type latfinul iriili ppjiky 
ti^ iiotUi ilimI iluuuiiLiu Bup, kb k : j ~- 

fe-lie b 4 [bihlllM Uiil UefdKffbv nntl 

|jV»eT*rtlii*V«, tTl^d-B- k It. t'r itiBt«jr, TbV. la 
■pf InTtiriF^ T'h* rub BJifBe |i v^tfa it-.r* 
tHar n arp ufcinc riif t5i* *Hi 1» o-tilfll. n iirlca 
PliipBr irpn ■■ia b Iwiqi^i-. *n*biPi (* isat-tt. 
riidpVi l>P tii bjiaMta su 

bb>TF Ipnh. TliPrn» yinip Imutt* amajf, . - ■»— , » . 

b<n im MB c«lbl elwpi- dix» b«l|*r wi:ak fclili sJf'Cj 

IBM ertort. Bend | Li», ImIpju* C. O. O. fat i JI UHff i 

PHILADELPHIA IKACHINERT CO. 

603 Arch St Phiiaddpht^ 



SHARPEKS TOOLS 7t 



CHARTIER TOOI. MOtO£lir AN 1 

CRirtPEPr Vi&i* pul Imctja^rv P**- 

tlBjAn. cdtcB on tifial drill bita^. pJ.>n« 
irona, l.aLn< cullerl. Qrind insida -B-nd 

riUt.ldp ITfilUtd piUBW-ii. TiarlT'* IJn « 1 . Pr-poii. 

izit ji:li at jui juvIb^ atr or EDBihinBtiDii. B»Vsa fiF" 
ph.KTjH'rictLt .. -:i‘> 4B' 

I Ml Orl'kln JSv^i.d 4Mitjr til Be. Sbwwlmpl^ 
imIJ. ' It bi >-.it an .bala tic« Cl.li.tJ. Uppu>pn>4Ura 

fTB n.ii-t ti'^rull jnln. liMiPV IlPir'k LT HIl lalitftBil,. 

Or a^Tii ntCL 

E. », D£KK£n CO, , II a Cji Rtn In ., SwM I, tMt t\L 



Draw Fat Weekly Income 
from NEW TWIN VENDORS 



B« IndepcndpTit,! No- Balllnrl Q^t a ftuln >>f 
thfu K^naq.! imu] , ck v. luv iiHwl Mutmeki) 
Twiu T^rkiAC for ]p^ ud your wqitp^ Bto 
Over. V«ad peBJiuli tu ODO' — tiBndy In ttw ‘gtbrr. 

PU» tiwmi Ob rVrrv llootl), Utbi?, rourt^T, tkBT 

or n^all ul riMtBuruilJt b««r |wtm, liur(oiriip. 

D-fllrpp. nUbiB B 4 a.LbBna^ d(t<. WimdVr|iii] ^pBiatlau |rcim 4 :»|Bl 
alu[Tiiiiain -hBPiilHniwn. Sv in prtrB jT*t rag binlJ b^a 
tItiS iqi.fiH«a fn»hi iKirbBl BMnwj.WfHa^ niPlP ■PA. 
}., Oapl. ma. ia«l A. ^ M, IHMMABltor 






^ ^ V <Continued from pace 14AAk 

4fee the limb^. I grabbed my shroud lines 
and pulled them. One tree was almost in 
my way* I pulled harder. I fell faster. I 
missed the tree. I saw it pass. I was fall- 
ing backward. I looked and saw another 
one coming. I couldn.^ miss it. I crashed. 
I fell through the limbs and landed on the 
ground, flat on my back. My foot hurt 
and I wondered if it was broken. I was 
afraid to find out. Everything was sud- 
denly very still. It was a relief. I remem- 
bered that there never had been any 
noise. It W'as something in my head. 

“At this period, either during or after 
my landing, I have a distinct recollection 
of hearing the airplane crash to the 
ground, but 1 canH place it in proper se- 
quence. 1 got up. My fool hurt. I walked 
away. Something stopped me — my har- 
ness. I took it off. My 'chute was draped 
In a tree. 1 left it there as a landmark. 

“I called Westley. I wondered if he'd 
made iE I could think better now. I was 
out of the woods and looked all around. 
1 saw something white in the west. I 
thought it v;as an oil tank. 1 watched it 
and it seemed to move. It was a long way 
off. It was a parachute — ^Westley, He was 
hurt, otherwise he'd be up and the 'chute 
would be collapsed^ 

“I ran. I was in a bog. It was deep. The 
Water was cold. My foot hurt worse. I 
saw a man on a horse. He stopped by the 
parachute. Then some more men on foot. 
I was all in. Now they saw" me. They 
were putting me on the horse. 1 couldn't 
mount. They told me that Westley was 
dead.” 

And so Sergeant Kliffel became a Cat- 
erpillar. 

Sometimes the action of the ill-fated 
plane makes it extremely difficult for a 
flyer to bail ouL Sometimes, on the other 
hand, the plane in some uncanny manner 
seems to facilitate the process. There is 
no predicting just what an airplane that 
has met with a mishap will do as two new 
members of the Caterpillar Club, Sergt. 
Percy G. Smith and Maj, H, T, McCor- 
mick, recently discovered. 

Sitting in the navigator's cockpit of a 
bomber, Sergt. Smith was ordered by the 
pilot to bail out when the left engine went 
dead and the plane, out of control, went 
into a flat spin. While trying to force 
CCAnilnii«d lo pare ISZA) 
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Do You Gel 30 Miles Per Gollon? 

odds 3 to 7 
more miles on a gallon of gasoline 



SEND ^I^WITH COUPON 



VEST POCKET ADDING MACHINE 



Adda, Iilrlda*. t>^a ■■'nis nf p™i|t 

toHliin-p^ KdP ■ l-ur> hl-UlMBi dullid- iat*H>iET. fibnpic lod 
t«:unl«^ CumBlml A frnn. 

FREE TRIAI 

— SLM» NO MONEY^ 

unHi ij|il iJilfdH, W« wlD ahlp Cilirulat^r LnmpdJ«l#9v 
Db dHLTiwj uy tS.lU faw- rtttlt |tunkb«fX 

fir tni4»4rb< tr la. >pi*i 4| laih.' illn Hihtiibii.u^ lu L»ihnr>4Pi 
Ckas. ir ntii: ^khUnil a.|rFT I. 1 J dai-a" Irial vihi irL viiua- mrairv 
h«Fi. tiJousApjrijH itF ^r.ATiJi'i^u imkIhw. WFiTaTri!!- 
Atmia^ l^icqpnlEjiiB. CALCULAroH aUKCHIHft CO. Llltn.J 
V-4 4+ S4a Ilia. Swl. CMIUAO^ ItUHOIl. 
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iMil Ini 



ffiH»PRINT 4 ^H 0 M£ 



Er, V'. 

ai2. 



Irr^il,--T_ yll I 
' q in <4kitTlJr*.l ii « 



( ^TB Bid. 

FfliPfriHE BAR^ina 

Lirb-Fa. .TFiirJ f>icaiT>fr>F HnlB 



PEIFF£BCp.,M-A.6Coltlmblj St.. Newark. H. Ja 



4tfV(’i0Iit€l to rMyci' Hcvmlloc COTl- 
HUthptLaiii in riiriiut ram. ItiLii nrw invf'nilATi la 
cr-E'AtiTlfl ft fMiliAuliun . UikT^ rirpuTt nAtuurttll hr nnvi'ni^'r 
from [i tn 7 tnlli<4i iiaT i;BiJlon. OpfinitNtt lOfl'.'i iiliti..- 
tuELUn un ftikv iiinki' or inndi.‘l autumublk! 

Oe Paolo Suptt €ka%qMd Gas Saver 

sjUIj dovifi' ttirh Ihi- [III [lE ■■■flUrwr cliJUTSLir' 
irfluflpli'. ‘ITiLa uccll•l]rlk^ lor ti|f lA'TuiiriLlibSk' alQEltillcF 
il |.iuE^ Into a inntrir it kLaii ri*rorNiiiLoru< m, nukiiJ- 
)'»L1 [frjv<\ Ji r.4.1 ri-iijirv>' liarEl cafhiin blKl triuho 

lr<-itUont I'bivr Hrlnriini; iinn r-rEMiiirj' lurTnl-'fS lM>wcr. 
twp ami i.iif4il. tnhtaritly Ifiarnlilra] bj- poiynni!. .‘^I'ric. 

)Uai|iib| br'li 1. 1 IIFI f “rL B ij'nii.lr?' |i|i irrimi' -F (S-4lfl. tV "Ij^ 
1 >| >Cxlf ]|1 '■II. I tpiLT li.'rirtl fir nhi'M i.rilrni'.T JV-i blir;.tlF.>] 

P« Ph4q Mbkiir Cfli, TOi Si A^.., I-H ftawilm 



ACENfS OR 
SAL£SMEKl 



lli'CiL'Pa 
r O 

Om'inr 



Ki>i);Jba liiif 

I'lnyaili-fi l.[k<t E-f'-i! 

1-1% W'Hr.. 



ENJOY THE KING OF WINTER' SPOpYs 

ON NORTHLAND 



FREE BaaklBt 
How to Ski WllJ 
Help You Loom 



SKIS 



Modelt for 
Touflnif Down-hill, 

Slftlom. Jumpins and Raelrtc 



Wicli ■ jiadr Ilf Jfurlh- 
land Mltlii Tinia'jj nrliil 
UiMIlia Jiml ffli^nduy 
ui I'Hour 

c-njuviracciL af th«< witi- 
for iiij ti1 iMWR . llrufiiU- 

ruRly nuiltf III nutidhtrj 
luit^i for huvln uiLi 
r X p c r $. BltliOi Uipj 
tTTin'hinfi' u-Titrarm irrAiii. i>hr* 
Dibned woliTlif Jinfl riraa|i<>r IlniF 
tiomoflo. lil^ntjFy Iho i-tml™ 
of Ch>m(il4iruf ItJ' Uh Poprliviid 
iTwlr-Ciuiirk. 

SKIMFCfCO. 

Wrorli^tLfttBeflSIti Minulactiirirt 
35 Mcrriam Pork, 
St.PftuI, Minn. 
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ui4 the Lorns buoget plan. 

Order dhrMT Rrnrti er' 

eend lor mtl CATALOC,. 

NEWEST WATCHES 



Tmtfe 



Dmi 



Hfititu 



■FMnK HiNh^weddlrrf 
Ln9emlil*i £vFLiL 14 '£ Y-rr 
I. in iir white fioMi SftT.SD. 

Nd. zfi H.IHl 0 Week 



Hp, 2S 

ISrr ^1 
Tiff FT El e 
iirMritii.'. 

itu Hjir.ce 

S0.50 



. prrusvA ^-ROtiDEiidor TIMh" IT’ 

Ptt I JbWEiJii. Yellow fftiM a2t.T9. 

HDaZOt 11.00 aWook 
W« tell AX SlaniliiTd Mehci cf WfttChn 

uirs 
ELGIH 



'JdUffkfnHaiirr' 

pfoWanT etyHii: while Anieht eennlno 
EnthET ebrepr ' Jeweii. SZt 

»1.DU a Week 



i. iBUr II .1« KOVp'K l-AyUtJfT on. 
■eree bf Mllr ^ ii 



fiir wlilrh 

. Oi’mlirii ur lljrr ^ 

D of I'EJf tl'i^K. 



iVewe.. 

Jertlt. 



. A.U4. 
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XRE^YOUR KeVS"YH^ ONLY K^VS 

tM your whop, hnme, oltlCfl, atore. BAmiio, etc.T Why til' bu doubt* LJ^n' L 
thkn Ehanrtn. Jjeiuii hnw tfj rt^nt j rjur uwn ryftmk'fa a-i Itun kfya 
tbai tnay tw In tiid iiAEidif i>t 41 ir Er'iiuiiEr-J urwt l:Ji(l]i ini t iir 

bunflftTH win nrit 

Work, tlln- liiplL-cnbltii. 
maiiufiJ [or ni^tttiiir 
fVlitn3ET!t*if"rii flip il . 

A fltTriveralnii n tiliSv 
wlUMiupmflnttal vim 
wiU k)C iiftJc tit njiitU 
I .efci tyi Ir.derf vm iwiJy . 

H.FJSED Nutts’! 

Chleaia, 



HFJSfD Mi JtV! 

MIdwett |.iitfcefnitht. lTll-€-Sff. CkltABa ***■ 



Xfldr sdEntiflC prlndpie] Quickly 'CCTbbMt th4 
sVftTTtMi CumpACt Antcnnft tu your rtullu jtnet dlfl-' 
btnl yuuf old Acrial. Ac irood or kettiT vnlmne 
tidd rdceittion AUHfSI.UTEM’ C5 V A ll A NTtM'! I"!. 
IlcdilixH DulKr (TaIi'X tk'l ciiit of prilrr^ 
llftkolitc CKxti. 4lzo 3 bti. by 31^4 Id. fiicc tl-Oei 
THMtpAid. Monty refundE^ Lf nat gAtlalbod. 

D^ftlvrt Wanted 

WARR£N AflMATURE WORKS, DtpL A, WARREN, OHIO 



FTIS 24-No.State St. 

JEWELRY CO. Chicago, ///. 
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TVRW SCRAP INTO MONRY 



ThBnew odltlon of "AUTOPOWEH" with billthr nrijtlnalacwnlflnitlfinii 

hOd inuOy obwt ones \s now oti the pTcm. The l«ntk Id tiudbly WrEtmii rtiut 

IIlLHt.nil4v1 — tire LiutruclfoEiff wuy Bud Blmplc. <jIibiuip autu Bcnurmlura iat.i] 



praeclcTiil -A. and JJ, O, 
yntLt. fur PKiwcr, likht. 



Itmeffttorn tiiid minor?, with Y'oltuBC from J ti« l.OE'lb 

idinu, rwllft. Niunuli rtr. N'it hsiKylcncr fust Jtiirflji] 

liioE- needed to makci IbetH! ecHmomlral rFiattB^':-. fif'ci'e'ratL'riF ran !>* driven Epy 
tYiai]. fCBter. fBn-b«lt, eto. Abrndy unfvl and Endctrwd by thmaandA b^ibtil 
r«r yuur eopy today. Price only tl imaiTCAhl. 

AUTOPOWER, INC. DepY. H 410 S. Hoyna Av«., ChlEftgs 
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POPULAR MECHANICS ADVERTISI 



See Nature’s 
Hidden Secrets 



*5 



.95 

ht>t inrtiwir^ lUft 
larKc prtireha]nti!Ll t v pc 
mLcr^scupo [»Jc:E iirpq At 
rhK'ttli Cuinplcta wLlh dlv 
SCCtlnv hll. clicmlcaLK 
■tnitui Ati'j lame nuiPLUtl 
, . H.[l pnCkcil Id liuDd- 

Aome cjitrIncL with mctiil 
tjnriiilcH. Hi^iu prcpAld 
upoti rwript or [Nricc It 
j’our (IfiAlcr cmiDot jiup- 
pljf you. 




FREE Fine illuAtratod catalfigue 

shoir^ini^ other MicroEKTorie 
aels rungiiiE: in price from $1 to SlO; 
hlaa ndditional rnembera of the Mec- 
r:ino family* indudiiia the new Mec- 
cano-MoreerHfU Use the iroupan todaif. 
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ECCANO- 

CROSCOFE 



Th« Meccano Company of America, Inc.. 

DopuX, 20G Fifth Avenue* New York City, N. Y. 

Pleue MiDd — free — beautifully illustruted catalpeue* 

Nama ,***.*.* . . * , . 

Address, 



WHIZ Electric Tool 

Don ■ mil pwofMa^muJ icili of drflUiV. 

#uiiE-bu, 

Ct4. 

Powerful-^S|s«eily-^l 

BP hiBidlnlB *a j"l« (r.r stud JwltotA, bj" 

'CtrOhuh ■■nd. fult ptne-kj ti ..ITH 

|w w C' i f [d EWET^rorkoi^d iT-nr^miiitii .ivi'rli#*i.lii4. BaUhrarkic 

tlirvFt. I'krt'M ^iit fIUi ^li'rntlT ni^n' fn- A.E7. 

-wri 1 1 I.'' MoDEv-hii:!. rourmiirr. 

ITDE'E' — ■ cNBckir .iiid Jrill wtwkiJi •vrIi WIIII. Eriid.. CciDiptaU 
• t ti u 4 jtdh. Tioiltijti, fii# Dnl^ aaja. Dnlsf anwj 

PinnKuni Producti Go.. fJapL K tM Bwaf h Hnr Vaefc 



Make Big Profits 

Filing Saws by Machine 



'People brine in£ uwa in by the attit load" 



•krilce Dr B- WH|!|*in** CUlf. 

“I hiw about 3 d«y'e work pLIcA up tww. 
rf It k#ei»k un I will have ta AnoUiiT' 
FOtJiV aAW you. mo. cui auo- 

In juw Ellinr -wdih a. FOLEV Auto* 
nutjf MAoTUne. Tll«» hko4. tv.n4 and 
dttular M.w» jHrfecUy, quickly. Kam 
up hi B3 or Ba eu Tioar. Nu ekpvNfnr# 
n*#deiJ. Ciah buAlntaa. no canvajaJnB* 
Send pOdlcanl lur FHEE rLASi, on otfreffA- 
don. 




FOLEY MFG* CO.* 
11 Main St. N.E.* 



12l4i-d» Foley 
Minneapolii, 
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.ontinu^d from pAg'C tSOA> 

himself over the side of the fuselage, 
Sergt, Smith was knocked unconscious by 
the left aileron. 

When he came to, he found himself 
floating to earth at an altitude of 6,000 
feet. The parachute was open above him 
but the rip-cord handle was still in its 
pocket* The rip*cord housing, however, 
was broken. When the sergeant had hit 
the wing, the wing itself somehow had 
pulled the housing apart and opened his 
’chute while knocking him unconscious. 

The experience of Maj. McCormick 
touched the opposite extreme. While fly- 
ing his pursuit ship over Elizabeth^ Ind., 
at an altitude of 2^200 feet, his propeller 
broke and the plane vibrated so violently 
he was stunned by the windshield which 
struck him on the head. 

By the time he recovered, the ship was 
down to 1,000 feet. He cut his switches 
but as the “ground*' had been pulled loose 
by the violent vibration, the engine did 
not stop. It began to come apart, metal 
fragments flying in all directions* The 
plane lost altitude rapidly. The major 
shoved himself over the side head first, 
and his shoulder struck the tip of the 
stabilizer. Finally he was in the clear and 
he pulled his rip cord. 

But his troubles were not over. The 
'chute opened and as it did so, the risers 
caught him around the neck, choking off 
his air. With his head imprisoned between 
the risers he was forced to look skyward 
until he was approximately 300 feet from 
the ground. Then, after a great effort, he 
succeeded in freeing his head from the 
twisted risers. 

The members of the Caterpillar Club 
have irun the gamut of aerial experiences, 
from the humorous to the most tragic* 
They have no clubhouse or common meet- 
ing place and their complete experiences 
are chronicled only in ofBciai reports and 
in occasional bulletins of the Air Corps 
News Letter, issued by the Army Air 
Corps, In many a tense but unseen drama 
of the skies, they have fought free of their 
disabled planes, won their way over the 
side and pulled the rip cord which 
launched them into safety and member- 
ship in. the exclusive club. Putting their 
faith in an aerial life preserver, they have 
become “Caterpillars.” And as Caterpil- 
lars, they have lived to fly again. 
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NEW SCREW FEED LATHE 

ONLY 



FREE! 

HAMMARLUND 



25th YEAR 



Indudmg; a profusely illustrated Special 
Bulletin describing the famous L^tube 
HAMMARLUND SUPER*FRO RE- 
CEIVER. Ar/efresa Dept, 

HAMMARLUND MFG. CO., 

434-436 VI'. 33rd St., N«w York 



RADIO CATAL 



Su. :'ir0.n X IH" MTTAL liniNI V*/ 

I. T ir K w I T II jTi-iifMAi. 

sritFW T'Kl l". 1,1'rrrtii *»or#U :i-r' . 
litirhltteU riirr-niJrit 

liulinw snlrulii" S'lS. Hf MtlU.'iT-; TA- 
i-FJt t: t: N T i: rt r: . [KitJr-v 

TIv□■■■llt^J brlirnrh TWr t |ll|r>'F;Kt; m.AHJ’Vn - T.UJ'I.IU U TAIir:' 
I IhjAllT-Vli . I. li“ lalintncli ri.‘T'«»i.T. 4 'mil fkilhhI trnti T 

I ja wji.ya r»i' Luhit-uki. l.'iini|i<iLjiil Llini 

liiHl*. 1 1 lii I Klfi I : Two fill' ri'iirt'!*. (Ji*i| jj4i*vi iiHikiiiitrE) Acul 4" 

[ar-if 'I'" tiii<r Jl»W r'hlirh SM.lfJi irl«iirk riHWk 

aiLu[iLrr Iruilkliitf MP L'Tillr^. H'lLJi flkrihrv ktjrl itUl 

firu] I 4 ’**' I'hLirk Hbt I'riiTn. iHiIri', IjiIjiimv 

C O-n. .‘I'Uk'pnjnr wntpht ;9ii Ihin. 

BALKO ELECTRIC MOTOR & SUPPLY COMPANY 
Dept. AID 10 Cllntan St. ChlUDOa ML 
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WIND CHARGER RADIO 



OPERATES Front FREE WIND POWER 

A llehl vlnd rurttLsIwB cIcFtr-lr llnlttH- cl^ 



hlilla i^rlLH-rtULTUCD fnr Lhc- rnulHiy hOUIte. 
‘-■prF tiatlnrlDB. CILtcb pk 



No 

5™.n ufw fif 
rul3 piHpnielh mtlUi nwpilau Ciet 
will AOTflUt Jfnu— Wj thoul IMbwmrr llllDK. Vkrl lB 
for 30 ilfbv no-Null ifiel |Hnn— « ik» kci □n*r 
of ciUisFHEliLi nt-Ht uiut'ileb] 4 .'i' in ojifh locoIttyF 

User-OHler AGENTS WANTED 

Under uur ni'W I’Uin ti IJiiLr wrKt-h UrUtpi 

^■nur 411FIL nilln PMIC dih! a wIphJ rltirA^r Firr 
enj.y Il'l . nddHlrmalF KTireijL leniTFaniT}' ciPet^ 

— t'l’ flfit.— wplfO Itu-Peh— M ]Ji>«t raiil will Od. 

PAaKCn-tVIcCRORV MFC. CO. 
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Earn Cash at Home.' 



M. M. In H ViHrtrS for 'Eint?pLl(iJii*l 

:►[»” nolehteJ h: Uiil j n.H«ms I JUb Ttr«.‘ 
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IV 1" njUtj 

'Wnnr t'fo 



nil tlir? Imm 

VVo Imy Jill i friP: 

_I>L .tai-. tfHITEP CO , , IM B kh«4la *y*- PBt. 70. ClflC*flQ 



NOW— OWN A “CANDID*' CAMERA 






$ 2 -ds 



We Tniri Vo4i — Free Inepefiilati 



SEND NO MONEYl 



AmHxinB ValuF. A^Juitabk f&- 
c 1 J», IOmeter to mtiDity. l^pic- 
turcs on NUk 127 Ve*l 
film . Eye Jrvrl Andrr. Leui 
and 1/25 and Bulb Ei- 
poiufcs, cable rcIrsK. Sturdy, compect. Scot 
ft3(r Free impectiqn; return or remit $2.96 
within five djryg., A*lt for folder. 



SUN TECHNICAL SUPPLY COMPANY 

DepL D, SDS Professtoiul BMg., PitbiHirih, Pi, 






BOOK COUPON 



MEN OR 2 HORSES! 
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lirrp 'a unLiriibir pemitI ami jirviAT-r — iluit iri'il.B Mi‘hl 

anil III It w’iii¥k iliFDf nik liiat<r Hlimlli-':i ni.pF- 

vru/L- uf iJtKLiy i[ii:u — -kkib'LMc li'iLjc^ii. 

^[L> wwrk Ipf 'J li'prmW rpr UillJirB^^iiiirkrr, chi'fBirir'r, 
ni.iitt rfllt-Liriittir— MiVliLf i-uJIlly bliliiLiil Lrrp. 
Runk »ll day Fn» 33*. IVViumn (j.r lit-j^e^u- uid 
Itn-y rjui Din it. fLSrcwt««l tinie, Uhur iirid rniicuiii- 

■ ILWr lEmilDl 

"Tnickar erf lOO TJac-i" — l>r»j all fjrild, niad , 
trril wiirir. Flon, dLnn, harnn^p. fiimiwi*. 
eiiUlvkloB, harvjAiPj irujin., rakra. cui* t^l 
wilunb, LiauJii. HuIib wBohinlE nuirhinrB, frsd 
Brinili'n. t-ura btn'llpn, Lirtit pEihlM . aaira. puit' 
mivmi, wnt<ir ipunipfl, Ibthcfi, olhar b*lt 
niiiflittHiry. diMiu nioliS*lprtird plijwiuK, 

utliBr Jiirp.iir wark- AmaEuir rnonDy.-rpalc'f'r 
fur fariiLi, tanrkt^, (.ru*k j^Ltdriui', Diinir'rlPfl, 
urrliBFrlp^ -bouLtl-y ra.Tirhr'p, epLp.tep:, putrurhan 
huEDiip, luolr ruEiTBOP, parlui, «fgi. 



SHAW GARDEN TRACTOR 



N-rW IMt M^vl Hfti 1 Spwidp Farwarili and 
ftavarp*.. Sp«cl«| to Oratr, £ SiHadi F«r- 

ward. frtjJH ^ iil|Ii> to |5 ELUlra p*r h(MlT. 

N«w Power Turn enalilm HIliiw |ir tiLm Ln Ita 
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riratrul. IVldtti fliclJu*IJlbl«. Srwi* A RmtiQlk 
alr'^ooleti, -k-cj'y;t[!i nivijiii. 4 Model p, 1 t-o 5 
J1. Pr, Wulkinif atid. ItinlLnc 

Avaithbt* With Air or Stael Tire*.. Air 
lirefl saw 35^r fuL^l. KliaLle .SLmw lo iln tunm 
wiJTk III a (Lay- Provide tmit-r mrilEin, 
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10 -DAY TR Al L|F R E E BOOK! 
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POPULAR MECHANICS 




P Ci«Duine full size (not a 
toy) r^) 0 ^^e cjunera — uaii^g 
etATidiird 50 ft. of 

16 M.M. film, any imikc 
“ at an amaiilng low 
pri(*c* New invention 
but tested and proved 
efficient, eei^y tn npemte. higb eteindArd multn. ^i<peclAl, 
built in. nn adju«tinptit ItiiB makefl iternty fnrany nne ta 
luiD. Bepinberfl bbd cipcrtfl alike are bmaaed nt tne beau- 
tiful life-like pictures. TbLuneW BELL MOVlB CAMERA 
ban aciMiratc view' finder, simple key ^ind, highly leiuH 
Liveleno, uses any jnsike f uti IfrM.M- film, and is 

Automatic — JVo cranking Meeessary 

Anyone can now' take rirellent movien ne easily as wElb 
an ordinary enhiem It Eld Idc sure of fine picturw . TIeui 
irttroduolory' prii^e rennot be ecunnmleetl for loini^. j^nt 
Pi^TPATD on receipt of only $7,50 for enntera com- 

f tlele. fully puatanteed and on lO dayn trial. If you pre- 
Br, Bond only $1.00 sial eaniera rril} be pent C. 0. D. fee 
balaoce of $0.50 plus pcwtaice. 

MONEY BACK promptly if y&u ore not perfectly patie- 
fied. .Send NOW and take ud^'aiitsge of tliis iutrodno 
lory price, RUSH, 

QUALITY MERCHANDISE COMPANY 

OepL. $$. 23'D^ LlfKolnwiwd I^hr*, Evamton, III, 
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4 ^ siiUA and priccn to fit 
every peed. Prwision-built 
of Ihe finest tiuiterials for 
perTEianent accuracy and 
lone life. I>eei) grooved 
bail Irfiaxlllg heads on 3 
mcxlela — spline spindle, 
balanced puHeya, tilting 
tablcfl and many e^tra fea- 
tures. .\]l attnchuiciite 
available at enmierate C<Mlt. 

Ne^ 52 -page Atlas cat- 
alog now ready, llliiatratijijif 
the latest in shop equip- 
ment — send for your copv" 
TODAY. 

ATLAS PRESS GO. 

1343 N. Plldiir St., Kilunudo, Mich 

DinplaTa at 

CmCAQO— 35 E. Wacker 

Drive, 

NEW YORK — 130 W. iiTkd St. 

PH n,A DELPHI A — 113 Xo. 

3 nl St. 



I Please flcnt] ?uUr new 1037 CstaJ ag, 
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I AditwM,.,.. .............. 

I City Bn4 f^tate 
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ADVERTISH{£^ SECTION 

I y I t-^Magic Pays Dividends’^ 

I (Continued frDin pn£e 

top, place it in the gla^. When you re- 
move your handf the glas3 remains sus- 
pended in midair. 

To prove there are no hidden strings, 
change the ruler from the right to the left 
hand and pass your other hand in front, 
back, above, below and behind the glass. 
At the conclusion, allow the audience to 
examine both the glass and ruler. 

The secret lies in using a piece of black 
thread about seventeen inches long and 
doing the trick preferably against a dark 
suit. At one end of the thread is a loop 
with a sliding knot and at the other a 
safety pin that is under the la pel. While 
picking up the glass^ the thread loop is 
placed around the left fingers. Then by 
placing the glass In the loop, the thread 
will automatically tighten itseK. Still 
holding the glass, pick up the ruler and 
place it inside. The hand may be removed 
without danger of the glass falling because 
of the light pressure of the foot ruler 
against the glass. The ruler may be 
changed from one hand to the other as 
long as it is held against the glass. When 
passing the hand behind the glass be sure 
it stays clear of the thread. For a good 
punch finish, hold the top of the glass and 
pass the ruler completely around it, thus 
releasing the thread. 

The floating card trick belongs in the 
repertoire of every amateur entertainer. 
The magician holds a card in front of him 
and at his command, it will travel from 
one hand to the other. This trick also 
needs free space between the performer 
and his audience. A card is threaded as 
shown in the diagram. The loop should 
be left fully extended on the right side of 
the card. In starting the routine, put the 
thumb through the loop and secure the 
free end on the left side with the left 
thumb and forefinger. Extend the right 
hand with the loop of thread around the 
thumb. Pull lightly with the thumb, free- 
ing the card from the left hand, which au- 
tomatically pulls it to other hand. The 
left hand should be kept in its original 
position, 

l|JOur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 




POPULAS MECHANICS ADVERTISING SECTION 



155A 



AMAZING BIG BARGAINS IN WOODWORKING EQUIPMENT 

WONDERFUL LASTING XMAS GIFTS 



SENSATIONAL NEW SPINDLE 



BIG WOOD LATHE AT A STARTLING 




SHAPER 



At tael ■ nuin'slEcd ‘JH.AI-'Fn 

IA"lth]n Lbc rDurh fvofryf 

oJuFpw. £ I m fi 1 1 , *wnrat« H 
pruMinLl 4 i| it«p«ri4lNbtE^ 
Fully AiCJusubtv. SinLn.dI« 

S ilBiiii-biwu-pji, V-lfelt drlvTs^ 

IJTh Prr.M, 

New CipfMirturo tfOilMt ftCfiSciI 
n|]|| iHiVU-l n$B. Ttu* year'jt 

iN-s-t Imy nt mir lew d.lrifi'i 
lin-tnry-ui-you pploifit. Wr||« 
ua now. 



SCROLL SAW-JOINTER-SAW TABLE 

B A M D 4 A W Vi'rlte fiH' UlO now Fm^lE HUlO 

^ rN ^ n ■* (iLpr eiiwilfNt (h^NcrLblni; alu| ni-JC'' 

ins HMnulOljr ]|9I|! nr TNOU^ni jlflivy iluty TUfopcJ wtM'ii ItUf 
(Njuinmonl. jiTid A^^KRCFioBr llomembet* raclcwyi Idryou DHccb, 
Md acenU, so Henl^pe. FAdlury (^turnritiFO. An at nnr«. 




IinAfi-iiN N liojivV duly hIl-dI bf»l 

WOl«l^ LjUTHE, JH" (Mlitf flt HtJA 
u[uui.lii4t liVLk-r. TIUHH' hd'ji niE>P I in] lay 
rrii- V'liiUt — ex.tr;t cnlltr’ l.L-arJn^K. 

r^lfll tf ' FP. i- 1 1 u-1 1 I'Pi.*hJ - 

bTiiniiitNt wL 30 lb. Full ]iiii' fif flcrni^ 
lurliFii jvailraNU'. Orth?f 
iJ-irrrt Ei'Am UiiE ad- 

V-rTtlRIf Jllrti-ttl V- O- H. 

PUrt'Mrry ir WTlt* /OT 

now /fee c!Nta]4Ji£. 



LOW PRICE 



Ullf. tNAL iwrurate 

liliTr of wlkit ydu W , 

rlreN. No die nrANt porta. PtHCfCTtly 
"HHKi-"* l}parla|nj. 

H, r. ii>n(flr yniplo iwW^r. 

End ay. 



miWHll ruimlnSI P1(I1<L far 

UilIL to cunter uHT 12 '^ 
porta. rerUM^y oIlKtird. FAtl'fi KM1C 
CnedHBied nillllr Tutlp^ Table. V4 
q^^l, out low fAC-lory^ta^ynu prina 



SLUE STAR PRODUCTS, FAIRFIELD, fOWA 

112 i^enn Sln*t 
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tvmuat fOR vsfi 

It Nfi-u ]ri (• 

]EEI > a dny J’l'pt Hiu^ii 

tiiaii IQ rr-na. Otl-.i-nri- eik^il.' ^.y- ysiMji ^|- 

tiiiiBu — aaiii LuikL^a, {jaa -A-iip. fur udi«r 

WrH* 1*441 l«r FREE twih. 

OHAWA MFC. CO., \m VIoqA Si.. Olt^wa, Ku^i 






wofL. 



BUILD IT YOURSELFC^^ 




5 



COMpUn BUtUNIIfi PUHStIGS 



Jill OANOY CAilN CftUlSEn 

TA« Tmi/rt Every 

WErjti mr N'kiw yo tan LiiiJd iNla 
Ip'aiHirMi V iili rkM- aftd 

Plaor nhTiip evc-ty Mf 

bwildiiii bodv. DbaE^ifu b*4-, rybwi>'iii 
draiFKr*'. re Fn^ntor. tup, 'AIhci tJ'.' Inti t 
and water pyrlatnB oM wAitb m buy aH 
va'ir. Tha Jira traud'y CFbla CnuHi 
Ban Iw biiJH Ui mw aliri e* aeCTinunt^ 

date a In 4 »uplB, Ornd *].0U Fw 

tjLiac plfejQj 1iL^y--’||i' t Bitted odwE 



wail Q tJl MR BljL TO JiM DANPY, S^% WAUSAU. Wl.^i 

HULL AUTO COMPASS 

Don't iD&e limb Nud maniyf b; taklajt the 
wfunfE rued and gnJiig msnjT nilltt uUt of 
ymir way. ThkB hew AIKPLaNKTYFE 
COMFAfiB eoEUtNtFtlF Lclb ymir dirMTiDh 
ol trevEL t^tlcks to wind^iblchl. Bue I it' 
dlBDiotir. UNLV |l.»D PGiSTPAlJl, ln>^ 
eliidltiE Comiicnwitor. BATISFA^LOS 
GUAH,A^3TEED. 

if yatir cannat 

SUjIfitf you, ord:*r rflract. 

HULL MFQ. CO, Bii g<6-D. WARREN. OHIO 




DEAFNESS IS MISERY 

Men? Tw^irio with hehriue andi 

Hefi4 Nnlaw enjoy Convereetlon. Mov- 
Lea, Church and Iladio, bKause tbOF tieo 
inviaibtfl Ear L>nihiB wbicii 
rasembleTihy M«ephon« lUtthE 
III iFit Kar tiitirdy urns or nigiii. 

Nn w1ren. hatlNrien or head piece. 

They are IhflipiiliNiva. ’iTrlle for 
booklet niid sworn AiAtemebi or 
thbluvoiiiQrwhowfLehliiiAiiTdeaL 

A 0 . IEOH ARP, Ik., tultBW.Ttilli Bic., Hbw Ttrk 

Catch Fish! 

EdN. Mmx. Mucliruti. wJlh.oiir 
Heir r^ildlne' KniTithIXFfJ STIEL 
WIRE TRAP. ^VrH«fi.irii[ir FREE TRAP OFFER and Ban!:bii] Cat- 
Hoc H B-otiif -nlrr fa minus FT^b tViiU FREE to thlnirittre OUr Uuiia. 
WALTQN SUPPLY CO,. iSOF} ^URlATA AVE.. ST. LOUIS. MO. 






HANDICRAFT 



Chufua iLcid wcMvlnu materTt^l.'i. 
ohnlf iracQi^. biLxfcetrj' in.aterldilr-^ 
, . rMd, miiiih, iiime- nil fc. ni>rv. 

I.j?aThfrTcnirT.. Cotton. ViuTi, Wuot. Weir- Hie tor cat- 

ttltiE TlSjUfuetlriri- ir« 

AMERICAN RECDCRAFT COfiPORATfON 
Dapt. P 130 Beahman Street New VcirL Ciiy 



irftdir n?rU(Hi7 pfcfiae 




o verns 

OF ANY eA<i> ENGINE 



Take any rer motor not n-f ltnf ctuHRiks, equip il 
with a IMeri'n- UblvetMl Oyrentor, ami ypu tLAVe m Vla- 
ILoniry imunr ujiii ibni fuibS ■u'li.illlv' cnouRn to apor^ 
air even 4 tit elortrlc wfiM^r, And Lbkiva 
aome teat far eloie Ppeed r?milBtlaru 
jqtrcc L'nlvrna! GuverikLirB Al‘4 ItePd* 

H.TTI (VfitroFP an HPAotlnn anelnei fdr 
mmpncreLpI purpnEL''it — Inr Eilcetrlc lljrli't'' 
bur nJantff, rorrlseiiviUivir wnltN, nir ™ft 1- 
|itvH*c>«. ft-onl -EMnderi, huiBte< 
mLltai wwlitera, rLc. 

PLeree LTtiiv«t‘hal Covemora are tha 
liliK'.teaEed. H>'balF lyiK' and fe4t>und Ln*- 
■kl^ntly In eaett rhaniiw In rnc'Enr lulnla 
hutlniRlplnjt iml.ri.irTP n-pyL.'il. licit dfLv an, 

• FiFier V Of flat. F^miy timiiiloii and tiever ■ j * Wim-.™ 

equatiyr for rln« reHumuon a/ aprad And. for B_i « rierc* 

de|T4fhdAbL# |perfk'manf#r 

wriiio fpp LILbRiriiled llterAlMW arJ price*, tiDYurnor 

wlicUier vod warn U> ectulp {hvc nsed Tfrotm- or — <<'hw*iBuVi 
a thcHiKand fiew dtWjl. P“™ DTMin* 



The Pierce Governor Company 



iwta any 



ICW) OhlA Avattua, Andarsortp Indiana fat mator. 




Jrow On/y 



1 



AFTER 

10 Day 

FREE Trial 



UPrico 



FuJiy 

OUARANTLFC 



No Money Down 

jEHkii lively tut- gr^AUiit bareaiD ev^r dircrcTa. A gtiminc 
U fizeil $ 1 1111.01) oEIIIqc oiddel L'cHlerw ood .IVd. A lor only 
19. HO {tHrifhJ or on easy lol 
entH illclUiJIliH standard 



liiU fixoil Slilll-OO oEKIqc oiddrl L'cHlrrwood .Nd. 

3^9. Ut) {Cit>fh;F or on easy lorma. II u up'Lo^datfr Lin[U'4>v^ 
uientH illclUiJIliH standard t-rmv kpybnarct, hadknnaEier. 
uUtJT innil'C Eitibon ruveiNC^ Nb Eft! nek kry, if-chtor nhbon, 
clfl. 'FFio bcrlwt lUL piiriKiBi? typcrwTltcr. ComplEJlcJy re. 
iUA^lANTEED. 

LbweitTtrmf. — IPCentii Day 

MoDey-Back Guaraulee 

Scrul CuUUon for 10 day TrUd 



bout and FULLV oT 



Lrem Tauch Typeuritbif 

Camplcm iKoum Biudyl 
Cmifw ot tliE Facrwuii 



VJin titml. ST*rd Ty|ie- 
iV-l'ltlnc; AyBCa[TL...-fully 

1 1 1 a Hi r 3 icil . FBEJIy 
Irsmed. silViiO ■diJi'lbff 
thin nffer. 



Hcruj euuuon for lO day TrUd 
you tiecliik- to kftp It [wiv 
onfy it:LiXi A rtiuTiin until 
I'tcrm irrlne'i paid. 
LltnltiK] oner — act at once. 



INTBRhATIOHAL TYREWRITFII IKCRAniGI. 

231 Went Mpriro* St., Cbiugo, III., Dept. 1201. 

,^nd tJnderwtkOd Na, h iF. U. 6., Chlewro] bt om>e tor 
iTMipys ti-uJ. Jf I em not perfciiilj iHiletded I cafi re- 
luro It mtpiwM nk|le.rx. tf I ktren k I will pny Ifd.lH) a 
ULabUi uxtiui I 1 t«V 4 pakl M.YO lEerra pflLTO In fulEi 

Mame. ASe. * 

Addrers 

'f«iwn fttsto. i .... * 

For am* UhlllFMat E<n rar*r*«*M *a 4 om^uIIh 





l5tiA 
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/w Iff 



SNAPSHOTS AT NiCHT 



cn ThankSifunH^, ho i 



HIM'S WHAI TOU NEfD 





fa UU THEM 



Fwt l«n< cnni n>P~ rfi.l o¥ 
fk»tar ~ "SS' ' pui ftliB imd {I'B 
U AZOA l*bDtafl<Mid lunbi N 4 ». 1 . 

l4«t. 



that (vuv b*ut Jar 
tbufl. G-E UAZDA riHtcimh 
lampa. Kad lainp i«ta pIM pte- 
ura- It tanka llaL 




InvimiiTB foidtair 

"SH''’ pan flim ai|^ G-B 
II AZO A Pli D I « n Dod ] ainsik N a , Jt, 
M eank* Ihilu 



GENERAL 



Iry some saapshots 
indoors or at night u'ilb 
yottreamera^ Ic^sfun.And 
it's easy * . . thanks to 
G-E Mazda Photoflood 
bmps. 

These bulbs provide pic- 
turc'taking light from the 
sockets of your bridge 
or table lamps. And 
they're good for dozens 
of pictures^ 

Shoot some indoor plc- 
tures of your Thaoks- 
Eiving. Or get that birth- 
day celebration. The 
sooner you begin to snap 
pictures At night the 
more fun you will have. 
Your druggist or camera 
dealer can supply you 
with lamps. To be sure 
of dependable light* look 
for the mark ^ on the 
end of Photoflood lamps 
. . . and on the disk inside 
Photojiash bmps. 

A>h ]r^r for n eop^of "Row 

to {>![» BniiHhDli at nEvht." G 4 wi 
I «implp, fdFl&if direcdon* 

I and hdptkil hinti. Or ird te Gemril 
El r ttHe Compin V, I>« £Mrint«pt 1 so, 
NeJa Rark, CIcTaliPd, ObEo. 



>6^ 



ELECTRIC 



MAZDA PHOTO LAMPS 



W/ifii witfPiffrt*! PoimJGr JJwfteiiiea 




HANDv 

Taps and Dies 

Accurntc . . . hlRh 
Araileflte«I . . . pre- 
daJon cut tKreAdn 
. . . car«rully huril'' 
en«j and r«mp«rc<| 

. . . Complete raigio 
of etzcH for ordfiuiry 
rM)ulremfin(B. At 
your locat 5 and 10 
^:e^t itore. 

Made bv HENRY L. HANSON 

Wurceetcr. MafsachuHella 




n04 ftrdlLH pmr Mlnuia 
Electric Opvrstlsn 
No Motw Ralfulrtd 

AHtoundlFiR p^rrorm- 
anoo! t'atfl up to i* flr 
more, with amoalb. 

«l«en odiu. Ntf tjeud- 
iQlt rciiulrcd. Accurate, 
eturdy. cmciont — a rovele- 
Uon to Bkiticd cridt/^aicn In 
lumriJIng bcitb Inlrleele tjp^ 

«Lbtw biwI work. IdnU 
far cutting light luctolB . vpnecm tad plwtltn 
OperatM on 00 cvcic. lie rolt AC, _w(thout 
mJi 




Ntw 
SVNCRO 
JIG SAWS 



matDr or a.ay TiMJprQcetliiB pareii 

tkhtc; 13 throei: AdjUffULDlc ruIOd: Voriiiblc irtnikc. 



Requires na ollinff. 



10* nqiieni' 
ComplAb)' 
Rulllt fpr FadJH 



with utidcrwrl tm coble rubber plug. 

ot COIItlbUOUB BCTVlCa. 

GET FREE UTERATURE TOnAV 

Afk fovT dtalrr t't tJiuw jbd tL« 4iJiii|hla Or Rind 

fiinr iiiU inn pad llliiaIrBlIiMl tII«r^ 1 uM. TMgG. 

tVNCRO DEVIGCS, INC. 

tU Beydell Bullrilnf Dttrwll* MtcK. 





Hka? *^gwrrtBe 1 !'» E«i^ M 

(■tJ [.I WjFji|iTri|i J'.T plc&llfT — »cL»» 4 , 

— — biiihiPBt. I IQ milf-i nn p cnlhin hJ iBd 

I — 3 I| InUif^ ivr kKnM. lk«K — spil ■niP‘' 
|)r|^^'Il Biari'V iTU U:iii tfi Ht |l,li. H.LIalila, JiiMfrit- 
fid r'‘j£lL.ii4P dBKiiii'. ii^iiup 

brabn. l- 1 llll-B, HliahJpB i.kmt, rfea ibPih l tlT>B fl^MBip 
parrH r«rriik|'.. |JiliE»i i.ft 4 lnith. 

F nWF ISffrtilMATtOjI -”S? bJ .1 iiBC* 

CUSHMAN MOTOR WORKS 
Pupt. 12S^ t.lncoln*, Nebf* 




OHMITEl 

R H E O $ TATI 



t^V^rr nwliii arrutFirr nnhcj* OII.N|]Tt nticiniljl 
bi i?i‘t TH«,lTnum rniipijt amj |onK:'‘<t f™ 

U'BiuiithkuiaK' luii^c. r.i 4f<4)t4.ii alUmtifJiJ-nTv 
iKimtuLn ruti'.lrucillDII, ilifkiisT niaLJy ClOi 
ExirntroJ, BctB[»tB OII.MITE il.ririMlaU- fiir inaii 
iilhifr n^TTNwiu fnr ciitHli'iir lUtJFvjr ril 

iBlUiei 



clses init nuiir r«aJ 4 Lanint 



OHMtrE nSA NUFACTURJNG Cq. 
AS34 Flowrhbjr Chlcaae. II 




OPPORTUniTIES 



ts euiLOkPiO iHDuerRY — nriui macblnt aniS 
nnii-rBB ^KrTHltH^ruT Evnnanenl t^tmirucuan irb|^ 
BBVIrig^ of l/rt I U ttUttUr. and i;Cl nu- 

tertaJ at-, hnllaw, vwimvr of J 4 tJ 4 

WalliV— jVlihkn 'fir 4 (k rnlnH'i'- 

Wl Equip V'O'U wLlt^ AutnrnB^J^ ry 

Ijmv pr«luctlnn mity one or lw» crmi. ^uln- 
mifiit mpui liUL rriKUm of utlWf ttroofikBO* with 

n|up 1 Mpurity. 

IHVirrlOATE-lfil ui ahOW FfiU VthV trybldiuK 
E«Hla]T nWBT» ym Lhe- gt'Ba.tnt >ii|ipii]F^m|qir ft^r 
Ennf^i cxjHitiBiiFti and pmrtt |n m iKualnpu fH 
>-fiur Dwiiu NRlnr run- ntBt»rJal 9 tn ITfiHJr 

tarrilwT- WrItO 

W. E. DUNN MFfi. CO. 

eOO lM*it Edth Stu aichlfiBn 
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Duilt tiy (hp hullilL^T ut ttorld'i mrlnft car*. 

I^fpyur tiACDri mre »iurflv. atmitlr, iniy iv Jrivu* larii 

PFiil lent. 65 lo 7(1 m(ly« fior ptuJIon tif 500 

mltt'fe to PJdt of oil. Aniplr *fjif tpneo for adult or two 
fhiidry^n. liVfd tf>' fncsjotiKtUfA, drl ivory boyi. pa we 
oarrlefi — fuj piurh r|dra, rnritival comcrt'BNiima, trt-. tL-un 
■ l«n Ik! UMi-d for Nob|i I 1 i}i ]>orliv ckaasiit. A ivoftilcirrol 
tiUnincsB-atimulNtinA roTituBi liriM for m< rr hii n 1 ^ . Hold 
D« a rojTipluio unit, ready to (.Irlve — with Of without 
tnotut — Or Vo(t caif buy nlauq ani| build yuui own car. 
S«kt$ ti.tM for Complrtu plaiiii, 

OBEYER ftAClHO EQUIPMENT CO, 



Rmm 

ALL NEW 1937 MODELS! 



DEAt DIRECT— 

FACTORY FRICESt 



Qidrintiil 



A6EKT31 



A ow-l mnnory. 
muhLriff ttf^'WT-r 
Wriic at ufi£i; 
for ta^^l'tn^y ^, 



\ PMI Ptt3d lirlsiL^ ^►mi f-=,ir rvtfw. tull- 

■ui.,..' iu-jJitiirp ikuiGAJS' ijAT.yLiM.-; ddiiy 

ijiiidvl^ Lu cIjwiik: fn»nii ^1 lu 3 Cp fijiir-. Al- 
AIJ'Vb'AtE mill Duw I'.irm iw'jt i nirt-rnlii 
Ikh-B clifv milluii] 

10-DAV NO-RISK HOnUE TRIAL 

[Vint lull’d ME- t'uiibDn briLnu fr.r .'.nil .i__ 

uf aur r BL43"rtal 

A^?ni-UfrL-r 

I COLDENTOHE HAPID CD.» 

I Dvarborn, 

I U'lihraif Millie A Eiuil, Simid me heir JllUT 

S Cilatoit nid il^.l'illry trlBl I'Jjin^ 

Naim; . ... . + 

AiiiiiiLF.;^^ , ' . . ” r 



fliro 

lor 

Complete 



Pbn$ 



lie ORIGINAL 




CUT POWER COSTS 
with this 

KRWF0RDV8UNIT 

fill H- P. — I 'Oth ji] i-it0f coia- 
Intel, p.iitnble — fur 
comiir»vHif(irs, hol.'^ts. punitis, 
kmii.Heintut di-vLeOi^. well 
ilrlMerHj nMrk'Ultunil imd 
uTtmLnieiorn’ et|iil jrtnenl, etc, 
Will pay Tdi ilflolf mil ipf 
MjiviniiPt 111 a few wtu-kw. 
Write itB or aee your lunal 

Ford Dealer. Sfl-ai, 



K. H. WI LSON, 17 Lock St, BUFFALO, N. Y. 

HO GAUGE TRAINS 16. 5 nn, 20 V. 

Lo($otnoli[Te 04 Plur^ngcr A Frciiirlit. otitfiMi aodpvrcfMiorisi]. Tleat 
quality at popular prioca. Send for illuatrutaii booklet lOe. 

Wchifd Miwfcfln Toys. DspL P, iU Fourth A¥i„ Maw Tftidt. H, Y, 

SHIP MODEL FITTINGS 

DIE CAST— fiOXWOOE>*aRASS FARTS 



LarTMt flnii m«t cAmpl«l« ranxe Quality Flttlnci 
of Naw LOW Prices. S&nit Se for CataloSr 
DaaJara Writ* lap CoitHdanklaJ Ptiu Uit. 

SEUXY IHFC, CO„ Paan. tig. ^377 Cit<a, Brftofalyiir H^Y, 




$6 MOTORS 1-75 

1/10 H. p», UiUKr Mitt..— ih4(W« F-Q.l. 

•»a — 5(" a#ii u P6 Hb. 

VnmbiQ Hpeeds hi eooti r. p. m. Hum 
j'i'KBf'. RebuLit. auamutcerj per- 

inci forE^wiaFr ro 4 iei]ifi 0 , iMiUdiinir, du 7 - 

□nff, OMJ-blower, elv.Urdiir atoEurFAll 
you cAij uasAttialBaEnaEiJueiy low price 
jttbriij SI .M wdlh ordur. BalanCa C.O.lJ. 
iA' qrtpdlnu trtiDel with attoch- 
„ . nient tftr muter ll.fio entra. 

} wHit-y arid eiiira, eend 10c in stamps 

tot l]Ju^rratl>d catalnu (pf tDotatVi toola, etc 

ELECTRIC T. A S. tO, 6D4 Arch It., PNlida^hSi, P». 








Limited Edition — 

Get Yours Quick— ^Free! 

Hw#f rv&dy CPiiiraCa aiMku LI cma]. nrw, 

(EHjitM;»- IU.V In;; aA*aa( N BOOK ul CallK-t'dl 
and SMpp|(»i^FnEG1 un mjucflt whtlr thv 
■u-pply laat*; IlliiBU-alc-B raU)E| riBini-tnp-- 
iria-ntH Oi titiDtDCmuhy— eit^FE ii 1,1 n4ln><la of 
altll aiul incn'U; (lima, loniiaa, 

vlwmlrAJji — e wry thing ph«tbQrttphic-.flll jiL 
trrniFCVdOU'i BAVlU|fji. All RIUtrfint4Ci|- 
s^no quvchl 

Most Complete Stock! 

Central oITvrh J/flu Ihr moat rcjmpl-oUf. 
vDrfvd aioi^k ur lOiDifttYrapMc cTWM'T’i-ijindlnor 
A(wayB ftrti with tap iRtval At tPMipy. 

uwlng pl-pceil A EOW Wbfhl.piycujivrwd 
llrwh We rUrry In SEOt'li: 'Mum, Knnanji. 
GimfleK. Kc^dak. l-’nVIb, ^-ll 

a HeiwvIi. CevtBrt, I>crjirrit]rt, GruT. IIBuih.'Ii 
a I.JMnCm AuCb. Etc. AEI ah i pried 

"amp day ItlcnivtHJ tin S ATI SF ACTIO?/. fill. 
AlONErTbACK 0.l|AaflNTIEI liinr 

AHlf mmerp (ip lUipri-tinl till woti''w aePIt 

CcntTpii'i isbeat OAnOAIS POOK. 
Kcrnamh^r . . . Cvtilral bMM NiOH Aaipr- 
Ira m riioldirraplilc Vtpwldmirur" fur Anui. 

(*ijt» Biid tVufe».HlcH«lfl aiiim* IHCHl, H^md 

flanniJn 11 wk 

We Take Your Old Camera 
and Equipment in Trade! 

llhvi; j-pu a CaDiEra, KrxUk. tncnfl isrmjijJti- 
Tnppt yim want pa UKChHUKt fnr »anic> 
nUllCf liiilfU? Wrl|B mbI Wb ran ek^t ynu 
11 tx>uiiTuih]t ■nm fur aiir Buicdhlo nu.. 
parpUlBi 

Mail Coupon! 

Send Karpnn fip pftptnt Ijoday— nmii^T-^Dr mir 

tlnwTttt mriiiav-fcavlni; ILanfuln Btriikl LIm- 

Ujh. 1 aupphy prlnprd, P^n'l bw iw lAt*| 
f'Al' F: Nil CkmErnrn ramcran and Byriplleil 

wJbEtliSr ynu Uikp r'lrtiTO* ftip fim Cir 
Tirtintnl Jhlall Gduiion quick' 4 A [hiki-cxril 
tvJil dd.J 

CEilTRAL CAMEflA CO. 

ZH S. Wibish, OefiL K^1 C hfcB|i^ U. 



CENTRAL gS^P^AW 

330 1 WttIuU.H pn-rir. K-3ia, 

OhiEtt^O. 111., d. 5. A. 

fliTitlpnirnt Flijjm; pfhd mn («1th- 
nuL Ibri(p|.''||.iiipn9 iin niy lilH'k:. >mui 
iifb* FF’fH r™inrj'.4ijiv(ri.i liAIlUATN 

IlflflK Ilf i:iirni;’ 3 -iii aim! iTJrtUisrTajdijr 
>Ut‘l'lll‘"»' 



CAMERAS 

91 fSDa.OD] 

TirvmriHliirij; uf 

itpl.'tt, UmHcTi;, li-iisi. 
K a ^ t in pi n KvdaJi. 

ViitriliiTiilKT, KiH-ann, 
lUi- Mriw mw] ii*frd-. 

Bjii* at CEPilralP 



OEvCLDPIPfO AND 
PHINTIHO kCT4 

rrilikplnU* rjitlAUi. Blip, 
f- I I n J . rhic-n-ilr-jala, 
Lray tjunpa. *1 MJN 
a.tvE on Fj I ml 
fJini it-. mue I nil. rut. 
elalcPi Fnlkh alnnk. 

I.UIH* ppi«;it 



LENKES— TTLTIEPtC 

?tp|.b-». II -I m n r h A 
1. II Ul 1i . WuLliynii;iiJc, 
UurHliiirii. Hi'Uf>rJdfr 

L . . hi.-lii- s’.il ii;.i;.il. 



MOVIE 

UiiniPfAB-.- 

i 1 9 . lA 

SlII.-lLirhri!; 

It .. W ■!' I I. . nu Li,. Ml. 1 . 
("rw. :"l7!nrm, 

iiliisiit; I'JrukP. [>a Vpy, 

amt iiisiid. 



'.t. Jl|l1 V1L . i . . . , 

rnw. 



■'irftf’Ti pirttsr P&jiutar JicG/ianfcF 




I.tSA 
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OUTSTANDING 
ACHIEVEMENTS 
COME IN THREES 



Over periods of thousands of years* out- 
standing achievements, outstanding men 
and outstanding products come in threes. 

To-day, three famous iile brands — 
Nicholson, Black Diamond and McCaffrey 
— are doing outstanding hling for thou- 
sands of hobbyists and home craftsmen. 

Up to three times as many cutting edges 
per square inch, reserve cutting edges that 
go to work as old ones wear down — test 
these features at your home workbench. At 
hardware stores every where » Nicholson 
File Company, Providence, R. I., U* S. A. 




A FILE FOR EVEBV PURPOSE 



wHfOij? Pop»l<1r 




lACO Oil Burner 

SENSATION/ 



SAVES 
You About HOO 



LAOO bu m*dc > trepifladoTW til JJii* nn^, Krriily 
Innw-I'rJfticJ oLl bumerC simpLlfliy — ont^ 1 idutu]* Bard Now 

quif^LneaUi — almoiirt nniacIcnF neuikoliiy — ELon Iru oalS BURNJj 

lX>lY-rHlCK OIL A NKW^ BSTl'EIi WAYt AniuJat tucw d«viM» 
inaki« hemvar ail hiably o4labuB[.iljle. ALL it IrtlTTit^d — mtWi irikai4>d — ftlTrl 
bllla lOltaD dut usc-lhLrdr Ydl, 'wry urdnr ntban. ■nuri' 

Fhaa ptys yciur wLatar"# hwl btll! INVKi3Tl(iATE! Why pay man; 
whaa yait frAn Mint iib 'F" f IDO na [itiT nRnaatt linrnt buitnrF IniLlt. Ttwr- 
auebjy farUirv'-lflaUia^ Bajaiii ifiiiHy fiiiiabdd. 3 iiJM. 

tWOtTF I Ip ptMLajj Mr hw 

TW R 1 I mm I KIIhJ B-iEJh ipkiKua, |4ij| 

hAlli, LjICO'B iJMjiiK 'moEMi|'pFV‘rEii( prkv. 

iACU OIL BURNER CO. 

Dapt. Il2b Cidawelrf, lawa 



DEAUSS: Ofliiiioir.* 

BUI varld'i 
l'>wqil prlettid ii^ hunwrr 
Ea<irrt la hIL WHITK 
NUWl 
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AvallaW* from HBmfrwrblvw 
TwH Cflmpany— 'tliB &rt|(rtal. 

Daa'L bafld lutl yna fuL ITp^nvniBrblpa' 
ftkwrt DLa*rr, TMtad lalKif,. 

Kacu&afhlBto' a n-^n-^v.T. 

BLUnPRIHTB run WlfH^ 

RARl'Iir E9.tn.m^rJii'jM pfli'lll an p H'J'i 
I?bs 4. tTpad 1# 1*0*11 ibiri. ••mI 

?Ea*in#eri wKp Ep»j™ ■aaa aaly Hm -far 
riaa 4 d uppal-^ Intam irtr* J-Il 



HI naaa 

riVa 4 d aia.1 *ilu*. Qr latlla Far rrv* LJ|*ralHra. 

HAMMERBLOW TOoL OOMPARt, 0«pf. tia.WwHfy. Wk. 



Trabar aaRdar'. Qaida m#$ 
Mila Far fra* LUvralHra.. 



BO ICE-CRANE Tools for 1937 

— detcribad In DIG, NEW Catalofl 

TiLTIwe j ^AEBQH Sow 



Tbi Fltirrt Saw 
Wo’va B^ll 



Timt Frcvtnl 



■Til tlM- Arbor'' 
-.wlttf ia hifl elHK by !U 
Iirtr. Ilia fipial tilt-iabla Irullb 
raii't aver aqual ita iRrfqnn- 
anw. Ilafalnd thia Haaf 1537 
B-'C ^biaril rtl yEaFalsr mriaFant- imJIfOVd mpuL 

NEWI NEW! 

AJl-riAfota Boll Sifdtr 

nun'll ma^o die TiiSatalui 
of wajilina bard iMFIlMd St 
on antaLl duitmcLida 
duunilara. Buy thi" 
iiitpiuvad B-C that ban- 
illaa al 



bit Ibfl 

h <1 
rtiillbfl al 
dI iKKib- 



Prwrticil WbI Tool Orindar 
F4w tt buyp EstFa li^B f»in 
tlJtrwJ tAnla [My* aL* U4N0 
tilFur'PFuyad wrt wbeal. 



Gat Vour Copy of Thii BJ* FREE CaUlo< Nowl 

BOICE-CRANE CO., D«pL 512 , Tol«do,Ohlo 

UBS . JQIITEIB . IA1HE3 . DMUS , UWEJI& . SAiUOB . JlB-SMD 





POPULAR MECHANICS ADVERTISING SECTION 



159 A 




METAL CUTTING 
\ LATHES 



$39.50 to 
$112.50 

BACK-GEARED MODELS 
PRICED FROM $87.50 UP 

METAL WORKING LA'rttES 
rW WOOD WORKING LATHES 
DRILL PRESSES 
HBBPnU ARBOR PRESSES 

V TOOLS AND ATTACHMENTS ^ 



LEADS 
VMU£ 



Ten mlnu-LRii With Lhlti lile 
DOW & 2 -pa 4 TC CMiilol Will 

Ka.vf] T[>u many riollim In 
imiilptnflnt costB tall. 
It B our 2&th Anniverwy, 
Wc'ifD onc<rtrif tho jfreat«ii 
val LUM in Oiar n iFStnry . Moll 
thr COUiKm bdoir [or yoUr 
ooux. 



Mod«] 1 Q 36 LIluaLrated. Rack {$siLir«d, Borev.' cuttini^^ aut«iifit!itic, r«- 
va^wiblo power rewiB. 10 ' twins, 30 ' bod, Huilt in countornboft and 
luotor branketa- Cuta 4 to fhl thriuidn per inch, Kxaluaive foaturoti nt 
IIP extra coal, AttaebiiLBtita uvailabln for hH latLc operatianBi, 



DISPLAY^: AT 

CHICAGO NEW YORK 

19 E. Wncker Dr. 130 W. 43 ndl SC. 



■ ATLAS PkKSS COM! P ANY, 13*3 No. PUcher St 
I Mic-h. 

I rlrkM! KfiDji your netr 11137 CAtolng, 



W?'-' ^ 



Aildrv», 

I nty and State. 



TWO SEPARATE LAMPS IN OME 
ULTRA VI OLET^IN FRA RED RAY 

llQB.llbcivknjt- t'rnV-ftDU HifllcallL Canplaw 

QlTia SUN-TAN. vitamin 
Auioinaild iut1«ly «onlml- 
ILQ YoH AC-DC uurptHBl. Abo 
•xpvrunental irork. Ym Dataibi. 

Boyor Mf£. 



Npdijm^p lilirliliiq wiirlcb' affn* oniJlcH wmidnni] 
<«ui, un.ln» ataiiwt, a Wollmaak Mirnwopci oullliVW 
]ta inrorT. Pamnua for iharp clarity qf min lit* 
daLaila — thn tc«|. nt Ane quallly- Thick of ll— 
liiacnilMM 4'-tyi J i«- m r i E rn , and iSpi-ty (19,50 — Jf fat fit 
[nicnificivE.lDn on thr niarkcL at that frrlca, IfiO 
Jiatbrlni-B. 513.5D;. lOO il lahic Irta, (^.OD. At FloniP 
OF dii-Ecili puaEpaiiJ (or C. O. D^> under irionay- 
hack Buarantw. Ordor udpt. EJTERaTLIRE 
FREE. WOLLENSAK OPTICAL CO.* 89® 
IllidllDti Aaa., Rjodiaatat, N, Y. 



MaLo HenMUful Furniture 

at a pMurUnn of acor* fftiit- IthH TIIK 
CRAPTKMAy oaw pi«aa« of mrjwmn, ualnO 
O^ur new prurrr^ Ali P tNI.AV [Hfinl- 

ine no .'IpniFWi lor Uh? W'H-K. Il«.nl Ic 

Aikd rora ijr^ln.^ fur all irr.i*.Mi. I hi'] i all ■ fnir- 

kiJUJi UaiUi^linEnrid: riililhcl luirtjwarr. 
tmta 4iU!l ptlLiatFutcii TH liini'iinntB 
P^raRB ^r'fLFll nAttumii. In1av lnl>lci 

'77/ '/ f»FT Inlnhl 4 irt titiAL-B. t'lfuiHi'.i- 

■■■» Imyn. IkK>H rlUlit. Ft?.. U’lnC ajiyacui 

f aW ean maha— El [kiiuM In col nr. 

iW CRAFTBMAK WQPD SCUVICA CD. 
MM 3TZ3 MARV STREET CHICAOP 



FREE 

NEW 

1937 



THE LIFEL0N6 GIFT 

A WOLLENSAK MICROSCOPE i 







25 PIECE ELECTRICAL EXPERIHENTAL MT 



BOYS! MEN ■ Wonderful XMAS GIFT! 



WIRE UP 



thief detector, extension 
phono, eloctric weldori r^dio 
wife let, oleeti'O'plaHng, ttt hirnace, eireull 
lostOTf tIO-wIt reetiflof, ItO-voll inoior, hiin- 
drotfa Of fatoli!wl£ng experimenti. 



COKSTlllfCT arr LIWMFft 

niiiici't frMrrt't tH'rvLct! fihaue (llnlcll 
on private eDitverantlaiiB), Acuorate 
ultra vioirt (aiin tq.n) hlAltll Faya, 
make retil ciectric bIovc, etc. Thrill' 
injt and ndunatirtnal taper imenta 



AMAZING 

VALUE! 



WiifIig fr^ia liDiMT ibtt DBmnt. Weld 
iroii, tU br>M . UiU iIpm, larMl. 
ar4 tl-nl. riJiXfl]. art tunratf, 

pAr^T^t* irtyt. CtmaUU 4if 

bnldtr. ‘rlinit vurbvBi^ pv<rrr Diflt,. 
inuLxdiiK. HnvUl SPICIAL 

•If. El[Rt. inv, A 4 Jt JQ 

(Um nri™ kifisj 



TECHNICIANS 
TOOL KIT 

IrimJ fw thUu iiF slb^tj^Ebt ti- 

iKriiMutu, Ill a V. 

ttri! wilriiFf, ilM r^lptt^ .B- 
■liiitj banuniTt EhIi' 

bkUn- aiTinna tncluii mnnh 
■•f, 1 pr. lliLn amt idjrn, fl .33 
FDO. lape vllJt hiiililitr, fti;. 
ta npal un. BPltniAL 
Lit pfkB As.ra. $1,99 



£S Pieces Oenulno CominoiTlol Apporatin 

NDT TTlYf^bal nil ayparaliii putithaMd from aiu-p|iit 
anii iMahniM. pkwfci. KlE crFritalnt llWrfdt A, fl 
tniittiir, aiii.| tin niiHFn|nh<iH, tranjlkiniwf. piirinrlitd t«tt et- 
ln|«nf^ i.FF IMfhKmn, «tttn>.aiLriH'l. iFAt [4n.lJr.t 

nbamk^B. ci:iiwr7i*rr. amm' iwrrjfte trunamltlrr. 
m-an-i. .-nnd-v, trvl imekFti ElO.vull triliinAt. 

'<'■^1 cyd t.[ti| dijiv — 13 [7th«r nliahlf dk^mi. C'ubit4t1a 
lllr.itiriE>tI nip. rimanUL nkHfiual fiLrnhhta. 

OrifJniil Ust Prk* et PartA. .S^fi.SO 
Ordnri rtilppad »tiM diy rtHlv«d,»ntyj 

F HB P K* ■ iiia[iiB]i — t. gluHi. C«iti4 
« P?- Kf th RlaatrlelE* ani KMIu..' 

3 iUoB l^rLflli ai)4 lOiUiH fiw Kaiu Labon- 
tnry. 1 . ]Fijn trlLIt ]Q|Brt4-Ultjr ilafillii t'v 

EJatlrJiTtiL njtdi.i imd 1:«J lUrctEa C-ilaW^i. Orfrr 

EL£CTTtlCAL SALVAGE COMPANY 
Boi S24-A1 Lincoln, Noba'. 
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SHAKEPROOF TAPPING SCREW 

actually cuts threads in any tnaterial! 




SPECIAL 

CDMPl£T£ KIT OF 
SPOPULM six £5 

PnjCi, 



Now, it's no k>njfer necessary to buy expeftsivo 
t apa. Shakeproof h^i s prod uced a Ta ppinj? Screw 
that cuts a jicrftci thread and costa a Tractkin of 
the price. Easy to use« too, Ju^ punch or drill a 
hole—iflsprt tappinjr screw and turn home with 
a screw driver. Unscrew artd you have A full, 
clean-cut thread — that's all there iato iti 

Standard A^adfime Screw Thread 

E«rh Slruheproof Tapping 4<T«whsWaptandwrdinftrhtne 
|linrniJ. Its Aprififf-Rictiun *3d|, pim m. ipt^cgat 
cninic thrcH^f'flE, it an efficient, «L‘ein[;imi«l+ eutt^hjr 

toolt WtiylHty CPitly tajH? 



lr.P= 

Hi. 

I . , 48G - I I .iuj*#,*!? 



Think of it — a whole 3^L of Shakbrproof Tiippln^ pneked in a 

noit, hNnitrd eovi^r contahFv^r. pcmt tutiil lo yoo iar i9ip |irii.-T of 

n ainKJo, amn.ll piic tup. Onlor a kit ¥i»i net one ouh of l|iv 

followJnje titea: 10-M; -conethor with, full 

information for uainjt, imzIudinM drill for in mrtala and 

vthrr rnateriaiH of vnryinfi thieknesa. Tube adyonia^ie of thin nFf.rrE 

CAN BE USED OVER AND OVER AGAIN I 

Y*i']] be amiued: at the Imk IJfr of ShnkrpTvor Tappinjr Screws. Even 
after repented uae In maEenalii of |^cticully nny ihlrhnrM. tlv<' mtlinif 
nt|fir iT-talnn iu kcerii eharpneiM. ^ip cou|Km and mail tudny with 
for j^our kit. You'Jt aay it'a the birsrM value a quitter ever knuitht. 






fhMdif 10 * Rme 
SHAKEPROOF 
LOCK WASHERS 




Mail coupon with £Se<eoin) and we'll inelude, with^ 
out charge, a handy Jik: rinfr of Shakeproof Lock 
Wnatiurn hoidintr nn iiniuirtnH'nt of both external 
nml internal I'hrir fsinoup tripple-aetpon 

IftTk hnlda nptK iirM] Aervwd abdolutrJy tiifhc in ipitr 
of thr ntoytsewro viliratlon. LTai^ by leadinif muri' 
ufaeturera.. Now sold by hordwanr dealers, mill 
iiupply nmi uulo parts julibrta. Had order nown 

SHAKEPROOF LOCK WASHER CD, 

INairklMitor oi ShMtproel Prodacla Manulaeiurad byttlkmlaToof Wortii 
253 1 N. K«sl«r Av«, Chluffa, ML 



CLIP COUPON--MAIL TODAY 



. SHAME PWOOr LOCK WASHER CO. 

[ 7MS H, Kvalwr Av«^, ChhMflci, IIL 

I EnrIofFed find 3Se (ronni for which send me complete hit of S 
!4hakepriD€] f Tuppknpr Serrw*i nrnl include a handv m* rinjruf 
ShpkeproHjf Lm-b Wa^hi^ni FJtKK. 

I Nfimt 



I 



Addremti., 
Citu 



.Store 



Why Your Car Needs 
t an Oil Filter 

\ t Cun Untied from page 8fls!> 

fact that the cotton in the filter element 
has an affinity for the acid, and other fil- 
ters are intended to condition the oO pass- 
ing through them by various treating 
processes, 

“Every automobile needs an oil filter 
because every engine is designed to oper- 
ate with clean oil and oil cannot be kept 
clean under operating conditions unless it 
is filtered/^ says L. W. Williams, chief en- 
gineer of Motor Improvements, Inc., filter 
manufacturers* “The finest oil in the 
world can*t do a good job of lubrication if 
it is loaded with a mixture which could 
be used to grind valves* 

“The time to prevent sludge is before 
sludge forms. You can’t drain it out of the 
crankcase with your dirty oil and you 
can’t flush out the sludge that has become 
fixed around bearings and in oil passages. 
The only way to get rid of that is to drop 
the case and scrape and clean it away. 

“Filters used to be designed merely to 
remove abrasives. This was highly im- 
portant, but a good filter today removes 
not only solids but soft carbon and every- 
thing that discolors your oU. 

“Every motor has its own individual 
characteristics, so there’s no hard and fast 
rule for renewing your filter or filter ele- 
ment. Since a good filter removes every- 
thing that discolors oib however, it’s a 
good idea to watch your oil and inspect 
your filter element as soon as the oil 
seems dirty to the eye* Drop a little clean 
oil on a while blotter and beside it a few 
drops of oil from the paddle of your 
crankcase* If the oil from the case appears 
appreciably darker than the clean oil it 
should be changed and your filter prob- 
ably needs a new element. “ 

If your automobile came equipped with 
a reliable filler and you have changed fil- 
ter elements regularly, it is unlikely you 
ever will need to clean out your crankcase 
with flushing oil. If, however, you are in- 
stalling a filter on a car which has been 
driven without one^ it is not only desir- 
able to flush the case, but to drop it and 
scrape and wash away the accumulated 
sludge before installing the filter. And if 
you do flush a case equipped with a filter^ 
be sure to disconnect the filter first or you 






H ■ J ^ 

may dislodge the dirt the filter has accu-* 
mulated and send it back mto the oil 
stream. This is important because a dirty 
filter often bolds four or five ounces of 
solids^ 

Some filters seal themselves of! when 
loaded^ but others “unload” back into the 
oil stream. In either case, a dirty element 
is better off the car than on it* Some im- 
properly designed filters are -inefficient 
after a few hours of use and others actu- 
ally do more harm than good if the filter- 
ing element happens to be an abrasive and 
the design is such that the abrasive can 
be unloaded into the oil stream with con- 
tinued use* 

So it is well to exercise even more care 
in selecting a filter for your car than you 
would in buying a product whose opera- 
tions are visible, for^ of course, you cannot 
see an oil filter work* The best rule is to 
select a recognized product turned out by 
a reputable manufacturer and sold by a 
dealer in whom you have confidence. 
Don^t take a chance on a “reconditioned” 
or “rebuilt" filter* You can avoid them hy 
buying in the original carton of a reputa- 
ble manufacturer* 
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Wire Imbedded in Window Putty 
Simplifies Pane Replacement 

One nurseryman simplifies the job of 
replacing broken panes of glass in his 

greenhouse by im- 
bedding a length 
of fine wire in the 
soft putty when 
the glass is put in. 
When a broken 
pane is to be re- 
placed;, he simply 
digs into the putty 
at one corner of 
the sashj grips the 
end of the wire 
with a pair of pli- 
ers and pulls it. This removes most of the 
old putty so that it takes only a few min- 
utes to prepare the sash for the new glass. 
The wire is, of course, completely hidden 
by the putty* 




C[Cat and dog hairs may be removed from 
clothing or upholstered furniture by 
brushing it with a clean, dry sponge. 





J FLAT, TWO-SIDED 

SHEARING HEAD IS THE SECRET OF 





Why does CUPS HAVE give you a 
quicker, smoother, closer shave? The 
answer lies in the scientific construc- 
tion of the shearing head . ,, with its 
flot surface, its shearing edges on the 
outside Instead of the center, and the 
V-shaped slots which permit every 
type of hoir — fine or coarse, long or 
short, to enterwith equal ease and be 
shaved off insfonf/y and smoofh/y. 
The simplifiedCLlPSHAVEshear- 
ing heod needs no oiling, ft is 
self-cleaning and dog -proof 
becausethehairs are ejected 
from the instrument and not 
into it* Operates economi- 
cally on AC or DC* CUP- 
SHAVE costs only ... * M 

Gfi Dfli «t your «lt«lcr'i tOfity, or iiio c 
the coupon ^low* ^ 





CUFSHAVL INC^ 

deft* si. port CHESTER. N. Y, 

i9nd IT 1 D # dipih«ye !n pAymtnt for ivhkh $ID Ft 
ondouid. it Ft UCvdeirtupd thouid 1 returJi if in gosej 
COndrlfon VnlhEn 3Q dayi, my rnonB-y will bt rvknded. 

NAME 



STRHT_ 
CITY 



STATE. 
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''Your Ford has a 
swell enginer Mister! 
Keep it that way" 

Garage men well know that the best engine ever 
built depends on dean^ high-grade oil for protec- 
tion. Not )ust dean when it goes in the crankcase, 
but dean day after day, mile after mile, as it circu- 
Jaies and lubricates closely moving parts. 

natural, then, that they advise Ford owners la 
protect tiieir engines with a oen'I INE Furolator Oil 
Filter especially engineered for Ford V-8s. 

The cost (S3. 2^, plus a small [itstallation charge) 
is AS nothing compared with the saving. 

A Genuine Purolator filters the crankcase oil as it 
circulates, keeps it so dean and pure that it even 
retains its color after thousands of miles of driving 
—and service garages everywhere are prepared to 
give Ford owners this service, on both passenger 
cars and trucks. ' 

There is just one thing to rememhert 



RE-SERVICE YOUR PUROLATOR 
AFTER ABOUT BOOO MILES 



Tliat is because it is full of sludge and dirt it has 
removed from y'uur oil siream, and will holt! no 
more. Ask your favorite station about this sendee, or 
for further information, write Motor Improvements, 
Incorporated, Newark, New Jersey, makers of 

purOlator 

The Oil Filter on Your Motor Cor 

LIOeMACD UNOI^rt 9WEETLANCP fATer«T4 






* S- to Europe by Air 

(Contioued from Page B03> 

Present plans of Deutsche Lufthansa 
call for the "Sehwabenland” and another, 
but larger, catapult ship to be stationed in 
the North Atlantic, one at the Azores and 
the other off Bermuda, These ships will 
be able to handle the twin^motored Dor- 
mer Wal flying boats with which the serv- 
ice will be started, possibly In the spring 
of 1937* 



The catapult ship is powered with Diesel 
engines. Its equipment for launching the 
ten-ton planes weighs more than 100 tons 
and is designed to handle aircraft up to 
sixteen and one-half tons gross weight. 
Air compressed to a pressure of 2,300 
pounds per square inch is used to give an 
acceleration of about 112 feet per second 
to the plane, resulting in a speed of ninety 
miles per hour at the point where the 
plane leaves the runway* 'Hiis remark- 
able speed is built up in a run of slightly 
more than IDO feet. 

An electric crane hoists the flying boats 
from the water. In rough weather the 
crane can be folded on deck. A powerful 
searchlight, necessary for spotting the 
planes on the water in night landings, also 
is part of the equipment. A “lowing sail,” 
attached to the stem and floating on the 
water, creates a smewth “wake” behind 
the ship when it is in motion. Flying boats 
can land on this wake with less danger 
than in the open sea. 

The flying boats, “Zephyr” and “Aeolus,” 
also are equipped with Diesel engines, two 
to each plane. Each engine is rated at 500 
horsepower. Mounted in tandem above 
the wing, one engine drives a tractor pro- 
peller and the other a pusher. Fuel econ- 
omy of these power plants is unusually 
high, in contrast to that of gasoline motors. 

Choice of the catapult ship and flying 
boat for the new service probably resulted 
from Lufthansa's operation of similar 
equipment in the South Atlantic. From 
Berlin to Santiago, Chile, a distance of 
9,500 miles, planes have been making bi- 
weekly trips with mail for several months. 
The 1,900-mile jump across the Atlantic to 
the nearest point in South America is ac- 
complished fay catapulting the flying boats 
from ships stationed near each end of the 
water hop. Thus, the flying boats have 



(Continued to pnre 170AI 




POPULAR MECHANICS ADVERTISING SECTION 



16;iA 



RIGID TESTS PROVE QUALITY OF 




Genuine 
Ford Batteries 



Qn-nulnt Ftird a«ttFrTei tindmifrliiQ 
Ihs it[>ld 1«it In wliere 

jrrn tfinperatLrD li null ntnl neil . at 
the Fsrd litiHi^rr Teitlng Labu-a* 
lory at Des/born. M[ch1itll*n- 



Thni HHlftlY* Timten amintflly meaiurt battery ci.- 
puitifll. The batiflrifli in the tinl). tg the rl|bt tn 
uiHlarioinB > nornial illithafg.« leaU 



I MAGINE holding down 
the starter button on 
your car for eight min- 
utes! Imagine discharg- 
ing and recharging your battery 45 times with an 
overcharge of JOO per cent each time I Imagine 
overcharging your battery at a lO-amperc rate 
continuously day and night for thirty days! 

Hard on your battery? Ves! Yet these are 
only a few of the severe laboratory tests that 
Genuine Ford Batteries, used in Ford cars and 
trucks^ must pass» No wonder miUtons of Genu- 
ine Ford Batteries in service throughout the 
world have proved tliclr ability to give long, 
trouble-free service — even on the toughest Jobs, 



Th,fl hifihf-r^it dlf- 
charga leif — (qulvi- 
iflnt to haUling down 
Iho itiHor bullon for 

fight mlnutefi 



Regardless of the car or truck you drive^ when 
your battery must be replaced, remember that 
with a Genuine Ford Battery you can be certain 
of Ford quality, Ford standards of workmanship 
and Ford rigid inspections and tests. You can be 
certain of genuine satisfaction. 

Ford Motor Company ■ Dearborn, MicitrcAN 





Plates used in Genuine Ford Batteries arc of 
the highest quality materials. They have excep- 
tionally large areas. Only vertical-grain wood 
separators arc used. Posts arc fused to lead 
inserts In the cover to provide additional strength. 
And cell covers rest on ledges in the case to pro- 
vide better support for the elements inside. 



Tbi t<inielilA llht of Cenutng 
Ford aittcrlei OhrtllH of B 
ll-shtq battaryt Iwd 
hitlerin Aod 4IKi tT'plllti 
liAtlan^. The lt*t It Ul^d P* 
itintfird doul|ini<til En Fwif 
»n Aod frudki. 



Type A 
13 piato 



H 

IS 



It'Acn ta rnttfrf I'scra pteane tiirnfiait Fnp«?fir MceJianicJi 
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ihewi biirnir, 
paTfrnlad ibultin ond 
ramovDbi* tdnli;. 
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SUPERFEX HEAT-DIRECTOR->h. only 

heoFef gWtfig cfrcutatlng^ radiating and DIRECTED 
all from 1h« lome sTove I Dial control mok«3 It possibEe 
to koop the fire for as many at forty-two hours on ane 
Ailing of the rumovabla five-gallon oil tank. 

Potenied shutters on three iides of the porcelain on- 
omeled cabinet may be opened at any desired angle to 
PlftECT heat rays dawniuard to worm the floor. Your 
dealer will demonstrate. Send for booklet showing 
eight new Soperfeji cnodeU^ Irvciuding Radiating Heotera^ 
also In modern design, 

SUPEIFIX 

(Pl^ EATERS 




PEfiFECTlOM STOVE COMPmJY 
7/5S-C Plait Av«., Clbireland, Ohacs 

Ple<ai« le^td me Informiil'igiq qbggf SmpuiTek. H^at' 

Dir««'lgri Qr^u Radialana Haar#ri. 

Nomt - . 

ST. orB-F.D 

Poit OfliE* ^ 

CnUnly _ Sifll* _ 

Wficti writintt please Popular Jfecftanfca 



Home Craftsmen, Schools, Hobbyists 

METAL CASTINGS 




IVirrs f. o. Ip, 

VhnrEvii C, Oi. D. 



proiluevfi In fEigr mpvn worliahaTa allinr 

S OU to OoHJim «th 1 built rour awry 
LIKE ENOINEjg. MTEAM ENGINES, 
St‘ATUABV, AJIT ODJECTS, SPEtHAL 

‘TOUI.K, |NVfe»'rlQ7iin, Ct'C. Vau 

ran also mane ronrlnitni *r>d caw EurOen 

4ba«1r rtiiir la r.4i ixiatiiLeTe wIUmui 

a. F'OUNrDnYETl' EL TIlw aixen arv avail- 
at>lf m»iUla uf luaUnir UJ-onBe caatinua ar 
n, aijicl jKiuhclB a] uin IniLtn- 

rapper. tarujB, ate., ]J 1 pi [f|jwai>a M> 
■mrrinr 

DcmicaaD uao aiipply apd 110 vpjt 00 
I'yela ttieiinr raiLiur«i rcr npvnitlDn. 

£^ac Cifuritpla Stifpiiitwr _ Wl _ Prle* 
Capa-cily W 1. 

3M e CM. in. ai 
aS3 13 CU. in. 40 
3.13 34 CM. m. US lb». e Iba. 33.SD 
ynr 1 JU ¥all P. C. Eir 3 S CrPle UBlVaTteil 
mninr liialjC'ad of B (1 ryefe AiUCiir add 
P 4 .DO. A! LimLEiLiTTi -CbbLLiiji' Alloy SEjli!. 

orrSar awvptahla. ^Kaprana 



-P'PiiU T* b. ■ nev 

1. Caaiiiiu; CUmnleie 
Ida. 1 Vi Tba. t e.-VU 

1t>a. S ItM. IS.OD 



K. C. ChacB <ir mw»y 
Weita ror Plroular. 



KANSAS CITY SPECIALTIES CC, 

P, Bon 6022 Kamm Ctty, Hto . 



t 



Mncblne ShaiWt Invitston, Small 
Lot Mfrs.^AVE COST ON ONE 
PROJECT, ROTO-TENSIONED 
MLFSlG WIRE and TOOI,S- A iiaw, 
rijiid T>r(Mre*sfl (pat- pdff.y makto Bpk-imtn 
env fiitLaieter, lenjcth, apcii, clowd — O.UIO 
to" 0.078 cnoJi. Oulfiit. inittudEs 3 per- 
miment tociis nnd nAwrted aIieii hi^hent 
jitrade mtwrfl wire, ennuflh for ytl 4* 
ptpr ^npa. AdiEtionnlwirercuiMiiiablHeveisinaiiiAl] quentitiee 
Wiieln Rplo-Tenaiened for it iis naii-snnriinif, tion-WEwTe. 
Scttii (1.95 {M, O. or Check) lor ttiemiiat— I’OBTr.AnD. 

ROTO-TENSfON CO., 70 Fu!fon St-, New York City 



Per outfit 

PiHftpfi]d 




COMPOUND SLIDE REST 



ircre 1 a equlpmont that will 
enable you lu dn mBLal 
lumlinir rluhl ud y4Ur Owr> 

IaUid. a cDtniKruitd Hilda re«t 

Hull L^iL b>e tEujda [A ni nib«t 
Blvr lathe. ILu Lrajiav^me and 
lantCM.uda fewl. Omupaunil al1dr 
haaa iwoLvca nil ctdbb allda. 

All WBim ^urervllr macbinpd 
and pllhbF 4 l tor adJuhMnain'U 
FI Fie (Adi iv»L (TNrher wa^beCk 
arideuUI-ni; Pit InrludBil. Wurlli 



Ich'Jj cnera, Talia advantaKV of 
ihla PCEuallimnI "Muw."’' Rui 
Si.QO. iMlaniM C-O.D. 



PtIILADELPHiM MA&HIMEnr CO. 

Ml Afch Phitt^lphi*. Ps. 



Wh™ Tira wll lha Teflerbnbe Jiiidikj A Auto 
you don't liAtf let wanIc limn CHlIInq at 
■‘VM? boujML Just Srt u bln It lixl^lr eai^li 
nidihfT yuu call will Irll yud rJitllt vbaie li 
llncl annitter l.iatiy. Ynu kJiew wbert lo call- 
Jcaiitoa brim; honi eanttanOy aU AOiuml ytAi 

clti^LlarB (o Tln'y''il lu'Cn jriiu tiUHy. 

We fjitl yitu tinw, Teetcrhatk- iuia nn equal In t|ir 
IwTUfr ATnl AUto. Ee<iL uiialUy, Hells *t harfirtHfii 
' 4 -i «4 npil hlft Tin>l|i- Wrlce tfhiay tav Hamiilo or- 
'«■. ExcIuaIp) ternutry to thcsie (vhn qualirv. 



ACENTS 

WANTED 



NATIONAL PhDOUCtlOH CO, 

*aA?-ll SL Joan Avc. gatruH. Mich. 




SEND 

YOUft 

NAME 

and 34 
, STAMP 



PIEli- 



POPULAR 
MECHANICS 
NEW BOOK 
CATALOG 

^vrrr man wha roada PbltulAf 
tdetdioniEB will vrariL ihla Ihlw 
indb litiHlraled eataloriMi of 
practliial, IvUilul and m-aipv 
lualLinit boulu. 

IldncHlini iw« »wl 

aulhiaLlAiki! buo^i. ktEditr 
raiLfcd uadkT a tIiiimhiihI 
frimt ACCID 
t 4 i X.RATS. ItV an 
•nmlai' ruldc- tQ ihi- wmrld'* lirri' 

|jrP 4 llK.a 4 bonka. VbB tnbai HK Ji Ly 
(ii vahw. CaLv Ilr<lli 4 hML 
tU>n priattd. Hand, .^'na naain bm 

od4r*^ ■.hd iIlhk cent HMmn r 

tV^Eafv an ycnir nriT. lha li 

PeiHilar Mechanics PtoH 
E, Ontario Bt., ChlcAOe 
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SKIN NY FOLKS GAIN 
IOtoZS LBS.qUICK 

’•with new^-waij tteafmenf 




SCIEHCE DISCLOSES 
3 REASONS WHY 
THOUSANDS ARE 

SKINNY 



Thousands Gain Solid 
Flesh —in a few weeks! 




t>V 






S KlNTCr, ninclnvn people by the tliowMinri ■with th1>i nrw omt irr*L- 
mHil brnre iKJiUtila uf toliit — in Juul m Iuht wa'Ili. 

Not ofLty ljut they'ra elao ^Lmnl 

nAttiTjJly ehukr ntfln, ThMiduttl frfiU Jn<LI- 
Ct'HtJun ind LviMLlpacUm , nrv pep. 

Ooctoru new uy mtiny (tfrr [tilh rUH' 
iloTO simply UinJ) do not met 

ruuujili VitAntlxi H mid Iron In Lheir rooiLr 
Now llui richttut iimj.™ or VilKiTikn LA lA 
cultoml ftlfi Ifblii ihpvhHiU iriip4rtrt| 

ate yout Li ixiDnuitratod 7 Limui. mads 7 
ttinefl more ntwrerf u L. Tl3i?n It Is (WnHjln^d 
mitlk 3 ^nda at Inm^ pajireorLaod wbola 
yoANt and ettjiT inff^JobtS 
plMOiont UtLlo Lablota. 

If yoiij lon» ut>Lil thcH cle- _ 

menu, i;ct the<4a now IroniEDtl 
Yoofft tabtotB from your dniir- 
fllat today. Thon watnh flat 
cheat dto'ulnp, ahknny limba 
nil out naturally, oonml- 
patlon and indlHcotlon 
rrom awiie eaiine tmiLsiI)* 
dkin eiftitr nninnalljr' 
tn ijulct UttiDl 

Moaey-bflck guarantee 

No matlrr bow Khlnuy mrl rundown, 
you May !>q frocn larA Of (ibouph 
VIUUtiLn H afld Iron, llirtia manel^ 

QUi neif frortlaad Yflaat LabloLa 
nhoulc] tHiUd you up In Jhuit a fiw 
wpebn M i|:i*‘y lia^e Utousands. If 

you ara not riDlljitU«1 leiUi Uto ro- 
pmlta of tha prift paokanD, 

your Moniiy back 

Special FREE offer I 

To (Start Uumuniln hulldEmr nb tlwlf 
health ilKht auay, wo tnntm Utid 
KltKI-; cdrrr. l*urehaaa a PAokaflO Of 

IrODb(e<l Yeavt LabtfU at Dn<^, cut 
out oeal i4i boa and mail It tn ng 
with a clipping of thJa parmgrapb. 

Wo will fli^nd you a fariolnaFLlttf nnw 
book on health* ''JJevr Faou AhOUt 
Yuut UfuSy,'* llrnvranbBT* na^U 
with TOT ur«E packaait^ — or inonny 
refmuiod. At all ImnlBW 

Ycaal tTo,, lop., Jiiipt. 6J11, 

AUanta. Ga. 



Jrnin l» n-wle'-l, 

A hrallhy rtlcrrtinf^ 
llu.. firoHl out 

tllCUU'Ut, 

XU mo x^allji for ndf' 

iujpOTtnUt purpose. 



TFA<?n writing pjeme »ienfion Popular Mechanics 



LOOSE HANDLES 

QUICKLY MADE TIGHT 



M IX a. little Rmooth-On No. 1 
into u putty, put this into 
the oi'ictiiuEp force the TKirte to- 
l^therj ana in a few minutes the 
metalliziniir of the Smooth^On 
produces laaHtig tightnetfs* 8ur li 
reLMiirs cost only fsevend cents 
each and gave many dolhuK 
otherwise «pcnt for reiiewnla that 
are no IwttcT* 

In adtlLiion to quicks effective 
replacement of loose handles 
and knob» as j^ug)£r.:st.i^ in the 
aketche^t, 8mi>oth-Ori No* 1 en- 
ables you to stop leak» at eriicka 
aiul joints in steam pipes, radia- 
tors and boilei^t iu water pi]>es 
and tanks, in ga& plise^t in iivito- 
tnoiiile nudiators, enpuc water 
jankets, hose connections and in 
gasoline and oil lines, to make 
lonfsc Ijolts*!, nuts, screws, etc., 

]‘H!nminenlIv tight. 

rtmiKilh-On No* 1 after set 
and tfieldlizeii holds water, 
ijleam, gasoline, oil, ete., under 
any pressure, and may l)0 appUwl 
with equal succchb to any metal. 

It is also used for anchoring and 
taking up looj^ueas, and holds 
in niaflonry, tiled walli*, slate. 

wfxjd, ete. 

By doing 
your own 

household and automobile re- 
inuring with Bmooth-(>n No, 1, 
till iht Sznuptb-Oii rtnaim you ruuVa? 
in A ytftT wLIJ prnbubfy (inAt you l(*si 
than uny orui of ibipin m&dQ by a prr^ 
fijaiiLidoJ mx^rhiuiir — niicl you will bi^ 
Biirpriflcd ut the of upplirntinp uni 
UlC niimbtf of wliurq Sir (Wrib^^il 

can Buvu moiwy. 

Keep A ran of Smooth-Oa No, 1 in 
your tnai bfw and be ready for tmtrircii' 
dfs. t>o your own mpaJnm; und at thq 
end of tlio y«Ar you will (iiiil (Jiut your 
elTorlfl bnvQ been linjidiwmely re- 
warded* 

The ffre 0Tn(Kith-On Rcptilr Book 
^veo full iiuiLru«tJoiui, 

Oei Smooth^n jY*. / lu 7-os, i f-ih, 
CT o-iii, flR4 af aanrcfl band retire Jrinna 
or if nrccitetirjf fOrtci from uj^. 



3 kf it wM SMOOTH'ON 



SMOOTH-ON MFC. OO*. T>epr* 37 
S74 CammunLpaw Ave., JuTHuy CUy, N- J- 

Pleaitu iwnd tha fraa 8mtKjth-0u Repair Book. 





Writ* for 

FREE BOOK 




Nome, 

Address* . . . * 
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GIRLS 
CALLED HIM 
BLUEBEARD 






* — because every time he let out a blast of 
murderous tobacco from h» ticvcr-cleaned pipe 
tbey couJJo’t belp tbinkmg of tbe famous gent 
who assassinated six wivcs» A pity, too — when 
womcfi love pipe-smoking done in the ri ght way. 
Wtlcb is? 1. Keep your pipe tidy* z* Switch to 
tbe tobacco that burns clcancf and smells more 
fragrant. W^e modestly admit ikat*i Sir Walt cr 
Raleigh Smoking Tobacco — an uncommonly mild 
blend of Kentucky Burleys delightful to both 
smoker and audience. How such superlative to- 
bacco can be only tjjf is oar worry. Try a tin. 
Youll bless us. 





SIR WALTER 

RALEIGH 



SnokingTobacco 

UNION PIPEANaClCAHETTC^ 
MADE 



FREE iMiiiklel tttllA Imw 

Ec mnlQ ^iiqr el'i] pipe 
InUc b^l]«r. 
lu lihCRk it). «, turn' 

Wrih? fnr D’frpy tcwlaTi 
Brttwn & WLlliAmhon 
^jiOrn Ccj r I'l ti rj] I ton. 
Luuin'iMPi KcnlocLy. 
P.CII 



iVAfn iuHfiN/7 plFfjitc titeftiton Fftiiiifn-r 3/pcflaiitc* 



ftilICK MONPv 



NEW 

HOME 

BUSINESS! 

A Sensational 
Opportunity 

Ei;t ui immediate ^^Clean-up*' 
making^ NEW 

**CoVer Chains** 

from t 

Old Tires* 

ply-mat ei|iiJpinent doea ill 

GnrnxE' men; tijti iheii: Diny nlRrt mnn 
— G«t intp Ihifl Quick, iilKit-projil mtoi- 
ufaclurini! busiiim wjthmit delay. A 
itunple^ campiLct ,'}0 lb. inSchiiiQ doe? 
tlic Diidrk quic-Jily And efficiently. No 
cx[>eiicni'e 

Make fa Product from lOcOld Tlrcsl 
Hundre*lB of ihouBandj will want these 
fiofets' Treads; a boiler "chain'' than 
fllDcl^ purE tTBrtioxi on any road. 
In min, imid., mow or ice, Coinpkte 
non-iki4l protect Ion. Triecl and 
by hundiDcta laet irinter here in Min- 
n»otn. Rend Lheir cELthueiaBtic lelterg. 
Kquipment teat ran be Gamed in week! 
E^IrnorrJiiDtry pohtt One Hlhi many! 
Start uowl The Reaeon is Hetel 
AirmeiL wire or write. 




PLY-MAT Squipment Co* 




lO Wen 26di Street 



MiFUVtflpqli*. Mian. 



CLAMPS 



ip Hi- yi *iiii**, 
a. EV |ra:i**B. 

Iluk. KfjmI USD 
I'tBI (Tb*. y 

Inc a rlo. I ll^ltd- 
_ wr*iM 



MUST >E GOOD CLAMPS A 

T*u na crpcB ft Hyi rdf*. ^ 

•« drJmt ac di with cii 
^ AKtauir but r»iu' dfUifM m«*t hi>bt 
1 wL Tlrsnhi irhj nu 

L_ I -ijiuik¥ ku prt-*Bfu.rijEar^ un ^tihiIbb 

bjji " Jrtf fBflMItl'^ In 9 WW^ EUDf. 

‘Uw inw^ uid liui^ If -d^idgr tmecl 
if iLWii^i uttUf 

7 ADJUSTABLE CLAMP CD, 

/ CUM^ eoLKS*' ■ 

dZl N. ARbtanrf Av*,^ Chlcaga 

WC ri“J,Hfi Ml fi*i|in*i-T K"' 

1 jd.i»iiii, ,i[ iiijp 

S3JMi mrw tru-flL 

k {(I lbm.| 



fURTtlllllAnillll 

ITMUID 

PlBr r ElcnilM 

will] f E h i>i)Cf.u>l. 

UHC, T IM-* j to 

jjjin 

IS<i 



I U* in pH. 



BUILD CLOCKS 

jEvn osti HiBAcafHdBBMy I>«jQdnia.lb*fti , 

'& Ss; 

vficnl ln****nCllW Iram flfl.fil p-Tid. - -• — ' i 

dr^iriHC v)l biillt Urn.hdlntbbF *— 

M imv. KVCHPVLr ClilllK CI-OEH GO.. BuUiU*« 14, entUmb»is, i|MR 



S0l> Rirlea ana Slues or if lure*, Uanj|», 

PuraB-rvR at FaeioiTy iTlCen. E«Rv TenuB 
IliLle 11 iHc a dny. Mnra Balxeiiu 
. Uian in 2d JJtir Ulnr«L Xhw 

HW1.D1. now fbatuKf , ItcW COpIUTPt 
Tviir in dayi' fm trial 

— OeD diiys'' cpprcwal tent— > 34 . 
hfiirf allipmenta. over l,ODfl,tKH) 
I WLialM Ua*fl. 3 S ymn Ln 

' I irT,jF fsr f JPflf rnm^m 

I Tut uliiiuM nm cs. iTna. 

\~S 3 V 1 Recltfalfr ni^nu* 

_ .hjgBI KaliiiTi-aBMi, Mlefttflan 



"A KalamazQQ 



Direct toYou' 
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Dandruff/ 

THIS m£BU%cE mvST eol 

Laclcy Tiger Hatr Tonic rids ^our Bcalp 
of every speck of tJandrxiU'^ « « used by 
mil tioQs... safe for cHildren pjtid adults 

^uae Lucky Tiger now and enjoy 
the tingle of new life and 
cleanliness... cosdis little at 
druggists and barbers. 



UUCKY TIGER 




areal MICROMETER BARGAIN! 

Orenuliu, Al»iie«n TTU4V. BIK lUlcrtniictBr hI, In vchnt lined 

Icdihet' niH. pflce, onkjr SMjH&i b lutErth iteT jH-im 

ami a CrartlcHi of Uif tvac at crttrar pbLb an |;ht mB'Tht't- 
Thow FP-kmifneliTi nia lircnlBlnai f(tr In 

LTiirtj nandltLi rif bu iip 4 ti^[‘h<}|i 

and 'I'l I knrlK'H iMeJrlr nHfii.ijrr- 

n»nlB. auBrainH^I ■tHMJ-rhU.'-p ra^y iir ivpi 

aipl iiitJuMl. ItulJl tn Btanl JtBnl 

and trhvf ui Ll ufarr^an, 

LSenry rruMTlMnle, npponTlU'v. flliraaiv Jirirt 
r'e-imlr nwvi.i lJir.w dmjrutc and hIl'- 

inlfrrrglrutficea. TliLa In V'liur fi|>- 
in.irtlinJEy tu Tirt on-r- at a. Ikarculli ITI.i'v 
If yEni art ncnr^ srnp^npal uh rx' 

TX'JffE jkT n.'m I Llaiirti . r>n ITiU.D. bIjiiih 
IjiciiLb^ fu<ni} di>piMle f!}ii)0^ 

Money ha eb if wtoi ^ at isfieJ 

MICRO PRODUCTS 

ailCROMETERS * INOrCatqHS m fRECtSlON TODR^S 




SOFT WATER 

liAClP WAII'IIC hrlniUnft blA 

mHiJIW UlllSO jirollfa fn Wchh Spl*i<™L'rt! 

Tbi! Wi'bb I‘DitRh|a W^atBir Hoftuitr tJclTmn tu ovsTj 
bOElrK^ire Niifl iiyuliEr In nrr litlrilwt He)w f^r 
viwbiw Qbihnip iRundri'. hAtti, Aiuimpoo nn<t 

4 ''VC 1 T nuiEic pi^iUMO. rialti^Ew bAnlr.* 4 l< wntC‘f 

hiKlfUlU^ at tli'l: tLiru dl thi^ TuueE-l. Rt 

populu ptiAH. 

AGENTS new sales plan free 

'QiilnJt LHonriiAlt^^ — ouil lf».i^ pront’— dronltliftm* 
dcm'nnKCnjtlon seeeIIh It iuHtanl|:>;l Write todaiF fnr KO RISK 
Ime ILtefTmtiiTD aitrl full (ItrtjiJla vl thd Wvltb 
NO ILJiiK TEJiTOFtTift and FUK 1^; 8Ml«d Plan. TESTOFFEIl! 

fftaa wFc. CO., Utpt. h-izi laia iijiiwgf* Jin, kiaw cm. 




ENGINEERED TRAILER PARTS 

New Low I’ricM‘» 

A niidjplele stckck cF tmittr 

fHkrts now nVailabLd LliCludin4c 
aalm, whccljf, buba, brnh^, 

apriiLf^At hiOigejrn, eiTkI n new 

tu]-stc«i LLtah. J^nd for Lllua- 

trutnf naialuRt TraJlor Oivlifnn 

RtM S WHEEL SERVICE CO. 5132 TKInl Avi„ Dilnilt. Midi. 





is YOUR MOTOR TIMED RIGHT T 

CHil-t SwMlhrl IL'B atT-utNla?! Thi.* ErrllliimL BleHTP 
KtnilmMriTple ^LrIiL ekH. i.inly niu'la Liiit hbiililr V-xnir 
rviilLncB In u*w iifKil- TunLa PuitiiB, ' 

c' 4 ii|X. c'ciratcnBirr anal iHruu-aii jiiirB. Ai,i 4 ni(«i| 

iiy nii^t 1T10 lyaitiiir iivoKir inlnrEi, 
no Blniplr anjniiw nay. J^uJly iruar- 
irnEiVil fnr nrif renr. LIVE AOtMTE 
fiJAHTEB 

TIME-O-MTE MFG, CO 

130 H. Wen* tA. IMw. 10IT 



Full Ppley 

33-00 
31,44 With 
arifrr. ■.el. 
C.O.b. 



ChlcB^ Ul. 



BUILD DUTCH WINDMILLS 



•fid oLhvr trm^^rLi, .R|| rnwikqaLlna. wilb mif U-oriltllilila- 

UHCI 1 U -niiMfFnlU, 3liP^F>j:7.Vp A-3. B-ixMirti iliJt utaviiitiyi 
U(W(inu.L AdOf kAMJijd.<jdJi iJt i|3.7Di. ffilu*tn.l«d c*Lnlt<L vVrr 3B. 




BnDlfod' JD 4 l 

cnorraMa^ mokl cq. Obwe. p3t. loag w, *im ol. iffiLafauKEt. 

‘1 lo h.f/uhiversal westinghouse motor 

!,'•« Imr ClruiiliHc, T'iillnlkbif, DrlUlarr Biminr hliMrlilBii A witfliyi 



riE. 



hurttw d'lrfitj 

kl’U. hni^bt — ill.. Limit h 
At UHii: luh Aaiw- FernXifiaJ 



Oji^nUMi ifU I LD yuji, ACT 



hhilht — ill., Lmith — l*x Ln-.WU.t 1 i — I 



K in. 

■bahb 



•VOCin 

HUUli 



■ flJ kt^'C'liuib, er -MitlLir indy. Ptmw itlnttv Ckidji U-aA. Arlicr 
kUi V'' IThunh tl 'Hi Tim :»■ ujnlLiPti+il lof bltwa 

II. iLw 1 1 *. i . TV.t 3>lf lit Li IbL aajfijviair WpiiKt 1 IN., 

MTISHAl lUCniB TOOL CQ,. S&a ViDi^wtni UtI. hpl. 313 , 







CftlL^iai, ILL, 




Make Money at Home / 



lan mnMSoaitTLn rout hUot or enod, Eixiduiive 
I now proGoeB. blgeer, better, quit' ker cropSu J^Jnni 
munov for scHir Ejumiu m Swiiid. we bus 
M iifliirtKMDH. Wnn !■ Fr«» lnB, 

AoNnun ItDrinom InduUrlu Etd., DefiLltl, TorDnta.OHL 




New, Low-Priced 

BLACK & DECKER DRILLS 



fl/lodem Tools Every Shop Needs 
—At Prices Every Shop Can Afford 




T Jie B £k D ’A'inrh Jud- 
idr ia n bdjifly tool 
liwiilch makic# cjulck 
tworkcif n tbouBend imd 
□ae driUidjlt jubl 

around every ahcip, Drivem tvfat drills fee driLbnK; up to 
hatraia inctnlt nugcTS foT dtillinn up tQ holee in wood. 
Aim drives beHt wheels far grindiHB, huf^ns, poliahtiitf, etc. 
UnivcTHal Motor opo-ates cut A. C. or Only S19.S0. 




Tbe B & D Junior 
L4 the must iH^uLarsiae 
drill for any Bhop. It 
hundlcs mure joIm bikI 
drives more OcOeBBarics 
tlinn uny Dther site 
drill. Drives twist drills 
for dxilliiig up to 1 ^"' 
hdleH in meCdl ; uiigcrB 
for drilling up fjo i" 
liCleB in wood; aiso 
drives B All D Hole 

SaWa for cuttiDE clean, 
round Lules frutu 
to 3^A’' diaEELcter in mny EuatcriAl a Imdltsimr wilt cut, Rcnl 
Black &I>c[ikc3r quality throughout. Universal motur^ $3S.OO. 



MAIL THE COt/POH TODAY far Bt^ck » Decker 
Gatalog and Jiame of/toarost cfitaleTwhcreyau Qitn 
see the B D Junior DriBe end Other B D Toole. 




I THE BLACK Sk DECKER MFC, CO,, 

J C12 Fennaylmnla Avenue, Tewtflrt, Murylanil 

1 t’kanc send Free Catoloe Bhowin|[ Junior Urilbt luul 
other tools, and addfets of nearest B & D Dealer, 



Name 



Oce iipa t ion.... 






Addreee — 






City 
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LOOK] DOUeLE PROTECTION 
AGAINST POWER tOSS-Di«,.w 

rnsion imd film that collect on (op of 
unilfiafy, yn protected baneriui ^d; wajicc 
shut ouE of [hf ofw ElecirO'PAlc 
by tile extlmit'e GooiftKh Tap 

Cstif. Cict K Kathcinacle Fketro-Pik iE your 
CucKirich Tire and Uaticry dealer todjij'. 



■ Goodrich “ 



" -H»» KATHANODE ♦<£(♦ " 

- Flecfro-M BATTERY - 



NEWS FLASH 

Most Amazing Battery 
Guarantee Ever Written 
Put Behind New-Type 
Goodrich Battery 



BLOWS SMOKE THROUG 
GLASS MAT — SpcciB.lly dcsiitncd. Hex- 

ihlc, jpuifi uli.i.c n tjiner mm— so poroui 
you cjLTi blow ^moke fifiht ihrouj^h 
are the secret of tfiC Goodrich KaEJlaUudc 



Elect ro-Pftk ',1 lonif life. Free steady 
eitjTcnr ac^ured. Loss of the reiJ 
producing: materMs lo the plate Prevented. 



GOOD UNTIL 1956 



^or lonitcr! Nn matEer how lunjc you uvvii 
yuur Car, if (hcGoodckli KjuhantHic Electro- 
Pitk you huy, failii to j; jviu sitisfactDry service 
in thiLt car, TJic Q. F. Goodrich Company 
will replace it, u-iffsot/t eJ?4tr^f, as stated in 
the v^rineo guartuiEce. 



TWiffJt lorliinj? picass menfioit Populfir Mcchonics 






r* # Mail thia Part d Ad TOtJAV whh your adilraii (« a Fail^WlT 
I Cal F^£E — lOl'PkIiTa Mamul vT Midtnio. -ifilt .. fl Ofn, I 

{ OtpWiOj.i □ DlSTmaiTTOR. TarrHovy «nd FREE KIT Otfara, | 

[ An oai^ ft icrinchCorfn 



PlETtuTHi . . . lettrm from 

UiHim . . . aJlil LOV%^ 

FACTORy PRICia. 



Powerful... 

Economical 



plows 6 ac^(^3 a day» 
cultivate'^, liftr- 
vejitfl, Dties tlio work 

of 3 Dr 4 LorafBt fkat'<!E' ami tHitcr. The 
PULhFOitD unit U quickly aLlarh^i] 
tu Nfodet T C>f A Foiru. u'a ainip^ 
itronK, built %o luat. Uk your old Ford 
or buy tmu rheaii^ miiJ Ret the ad™rt- 
taftoo uf power fnimici^. 



PULLFORD CO., 2947 Elm St.» Quincy, Illinois 






U» ■M.Fim-r.EAttEo 

■ S N«w Pockel Mafihlllft 

Shota . . 7' and * ■ 

• It Takai 7 so. FT. df SHCZ 

■td 111 PictsH I a ik«w llu aiiaBBd- 
lac W«h*l| rtwar^ SpwA mi EAk 
d^cT, and iba AMAZING HGHET- 
MAKING ^l« 

.flluiCnalul HnlT«l lafAEkaef 
AUTTh , , H Dti't ex|Wfl pt Ifflfll ifaa 

riiTT Hm; bti . . M v «d |H (!Ih 
MOST AHAZIHC Fnpmtrna HEE! 

* - TWy will FIhh and Ailmd ;■.! 



Work 

tffi ftEMCH KIT 

DACT TODAY, and 
e«t nl» Free . the 
wcrid'i Moat Uiehd 
imall loot/' It hat . t 
2 Eai2 Side udJAiiyh 

CDEE 

Srrvwi id 
illP.ii- 
tiena . ■ 

SI w.rlb 
if Uiia. 



this now ARC WELDING 

Hun dr win of payliiif bualtiKuw are beluit 
built with nev 40 Vnlt Blmnlidect Arq 
tv elding. Tfevr luv inrhcofl tuakc It avuJt- 
ftblfl to Jibupfs that never bcbjro ctniltl 
artord It. Gotn new pnyinir Jnbfl tKrtt evry 
a npiil prnllt. No pre-hnuLlt 
replace. 

Build Your Own 

Portable Welder vtth Hobart {lioiicmtur 
UTitt AUil eciiE Lue t»r ciituuH.. t I xhtbIbh 
any [iJiiee- Kaally juv«a yen t3(Xl to tSOO. 

Portoblo Eloctrk Woldor 

tiolftart 4U VcnU Wrldw In the pronto 
[vble irfelder veiU oiin own. tVriils [lufter, 
8ttvw ourrent. 

OflK Engine Drtvo 

For tbow wtLci want a oompitite iPurtoblq 
unit with eh.>ctrLq ^Ltartcr, 

Profits P«y For It 

Extra earnJiLiiM and aavliw male It oaay 
for you to own without exiHinMr Veil 
ri!tit It oit Faay-Paymcnt-Plan out o( 
EUoliLllly iirortLtt. 



Holurl Broa., Doi 

T«U Bin iDriin i.hfiiit — r 
( 1 UiiUinikf Jiiy a«a KhuUi 4 

Wi:M^r 

4 i UlnrirlE l»rl<r* WriMir [ 



Troj^, O. 



1 n-BKrJ riflTi PrW-U^.* af 1*1 
^ BtdJ FIIEH »n WcJibni. 

IfJk* HiiauL 111 * var¥ w-d vu.^ it> du. 



t CciivpJplii 
KEDELaf Ihin 
i 3 « Trial — 

rai-oii 



ipj 

VA^r T« 

il.tlJM'li.ad kltcf 



Mvint........ . ..r..dT'<l'- + -- 

noimll »d kri ( ' )' Ml" "t# i * 1 " "t" " V 'tAjS V" TEmil 



OUO OW THl WOI^L&’S LAHOBST 

buit.ucns OP Aia£ welders 
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p-r<l BKlmnpn ofTpir^ii 
w^uiAn HI mch loiwCi 
■nil ImIid nrdiiraL Sai 
Uid lELkll MtiljMH fu: 
Ychl ciui'lt lOM iat 
-Cilunii UAt typo qlI L 
nc»lltiul Alhl AlUnLnjtt. 
b« fijBl In your loca 
tacifiry qI] lujKb dtut r*. 
AlAKr TtF,AL MO^ 

Mail CniipoEL ar 



COOK o/»/ HEAT 



wiihout CDALorWDOD Stove orFurn ace 

TWICE THE HEAT AT LESS COST-^NO DIRT OR ASHES 

QUICK HEAT AT TURN OF VALVE 

An Amofing Nc'W'-Typc CHI Burner WhiETh ExiTerto enil IS.OGO U«cr« Say BEATS 
ANY EVER GOTTEN OUT FOR LOW COST, PERFECT PERFORMANCE, 
BliriW Cheap Oil a NEW WAY Without Prt-BcncrutinK bt CIoginnB, Up, Cuts Fuel 
UiJU in Hnlf and Po^ for Jtfltir Quickly 1>y What It Savn. READ BELOW HOW 
YOU CAN TEST THIS REMARKABLE SUPER FLAME OIL BURNER in 
Ybur Own Mduic or Bubiujcu FREE OF RISK. Then Mali Coupon, 

COOKS A MEAL for LESS 



burn ur K^njoil witb It 4 illrt ackI 
^Iruilmsfy t)S lull III] tte uiiil Tpt 4 lliiK 
liVby ■Carry innh(-> aimI uct uao-vc'ii, Klow-slsiri- 
nm ritfat,. wfteu ytm eah bum rhi*rt[t fui n 

NJ:w <A'^y ftiMi Hi t TiiVicr: thk iiea.t 

At U'>!« AUfi iijuMi Qnriv lii'iAT 

nwukM U) any {Icurcvi dealiwl by a mujple 
turn at a valve? 

Yuuf preftoDt tool nr wund stova. haatliiff 
eiovc drt luruacfl can be Utiad cAslty ana 
mHoK^ with eur Bu£>ar t'liune ''HBAT 
KINO." TbrnumnilJii Iiava acdaLmed It tbe 
moat parfect nlL bumcf. Noiblng like It 
aver on tbs market — tbc InwErat [ilrlced 
Bfflelfltit all EmraET — PtHdtlvaly guaranteed 
Ncrr TO CLCKl, NOT TO CAllHON OR 
8 TOP OF. Tbft only all burner that haa a 
reonrd at over 1 1 veara oonntant une wLthnut 
ever needing any eteaning. Htmpie— aala— noo- 
notnldoJ — nn el^trlcalooniiecUnns — ^na mov- 
inif naru to wobx nut-^all tmtiec«iAury fiarta 
allmlaatad^ — doai betu^ work nt tow coaU 
alriknd i% cheap oil and tbe re- 
Aultte TWICE THE HEAT OF COAl, by 
alm^y turning valve. WbxL an £ngln«*r 
of Nallonaf RtpuEatlan (aya; 

CdRiliufliliHi pnacialoB n( Ui? Iloai K'-inr 

klmplii, fllHiiientL, DUDlI'iLnl — uktji'™ 4CDiCiH]in.lcBiL 



nil UD^qi] |]|(11 kjiL nnd a>»M 1ILUUJ UluuUnL Uf iieikU 
TeaUi atAd-i l■urE|l!^ *iUll iiiii^ Hoar's 

jirru n I I|i.r4< wts-^ [jHi rv uJf.Cmir nl dirt -or 
r»idun mthLci i|ir lumirr nr frny t^T’Urjn driuistt 

im ikiiy LnlHniir juirLn I'hifiTH lirE^ UU OF 

lit* t« "■■enti- itn"^ nr Hj' wilU c*mlinn!uf. 

■caifl, Bte, — C. — K, Mo. 

WHAT USERS SAVi 

1 * 111 : 1 ? «ra bliDqqa qil bvnaim of dkirereni kiaili] 
kero buE. llepl King U rheaprai Mid IlvDl— - 
J. H. OaLillhnrii — ‘W nalijiialnTi. 

I CAl mord biOai frocn yotli- bUrnur llun T fivtrr 
bad from wo«d w anyihEiiR rln. 1 ?vet 

hurrwd in my lurnuea — W. C. NlebaljWia— 1ml. 

Ml- iriia hFir ninihqreay th^iy have rodiii:?il 
iboEr demI bill rdty aorrqikl ■lEi'nr. ibay pm yoilT 
oil Lrumcr in — W. 3. ■COlliiii, !'■. 

Yuof oil bicriHiir k» iha jnai- moii'p (nand — 

L Qndimr^N. O. 

TRY AT DUR RISK — 10 DAYS TRIAL 

[f yau n’UiL to SAVE MONKEY in itiukina ud 
Itratimc you may try ilk* "HEAT KINU*’ AT 
■OlJR UIHK— Frflve that It ceidr drudacry ud 
liin ot ntml or wnnd. cuia lual bi|]i in half, 
for itKlf uuickly tjy what it Vem ntUAl 

Im uLuEL’EhI uiidFF our lihirnJ ■niBmntDO' or VnU 

PAY FOR THE bUR^rEllL ABSOLUfELY 
NOTHINQ. 



FURNACE 

—QUICK HEAT 
on or off AT TURN of VALVE 



■FREE SAMPLE 

•to- 



tu oit« 4 Tierc«Lia inau or 
who will ilflmonjttrmla 

no mnnrr — |wt aign 
Ld paBteud will do 9 + 
bnrc'p a rcvnliit ionai-jr 
limBr tlult Li utn. DDCk 
8a niAil co-ii]p<ii] tiuJek, 
yotir locallLy to learn Eiow mIU- 
dtut really be and faow you oan 
MOF*fEY «pnrq or iull linii^. 
■□r le- EKMilHTd liHlei — NOW. 



AGENTS 



SALESMEN 

DISTRIBUTORS— 



BIG MONEY 



fitartiln^ low price puti Chip 
•maalnA new-tTiie oil buraer 
within the reach of CTcryone. No 
wonder *0 tn«tiy hOrOe«, eztiall 
ImilfieM BrmpH oil Atliog ■iatjoap. 
etc., nre buying It — no wonder 
■aleicnen nad dlitrlbutari are 
breaking record! In inleiH All 
YOU hare to do Li to bring It to 
the ■ttontfon of oroipocti and 
•how how It glTfR QUICK HEAT, 
HOTTER, CHEAPER, WITHOUT 
1>IRT ANO A*jHES^ nod how it 
qulcMJy pay* for ItoelE bv wbnt IT 
SAVE.*j— tHtm, reap flfC CASH 
PROFITS, it eelU lajtc becMute 
low'prlccd, cheap to operare, 
cirtclent. 

WHAT SALESMEN SAVf 

Grallj i)4r;ainil it|ll) IiaFtp-n=»j 

VMD WBb |Q bE^IFp- M I U i 

UNITED FACTORIES 



liMlml ■!»! 4iiiq» 

I ■^-Mi dlaiHin«t 

L.Af_p— ■ 



bDiiA* wnU 

bUuUl thB • 

WO “IlKAT HIFGP ■' b*f^f¥ LIiIa yvBr 'niu.' 

n 0 T D i-— . 

li(t»»n^ (nf nil liiiriH'n p ll«m BfiPfO 

Ulniinnti lAiJltr^a, WmilJ |U v lijm tlPl 500 

bkrn*iTTi » CJ. A. I'trrfT — S. If. 

Hnl Kiok WLLiBrandiTj Id dDiaosiinlioB Litupi 
oE Ifap liiiBil 4 i 3 cowpaiitii — W, beJifliH — 
Obla. 

I BJii ■ plLinbfT, lim Ih^ipliri] rkf uO 

htardAfa. bPt. I iin'^iTF lt«fiTr* Ihrrr w pieh 

• UiEbt In nl liiBl niii:li lirH[ vuL ol ql. Tliue 
li HHUI-T la Kltlii( L Imwi — 1V. C. hi UKichtM — ] ■[)■ 
If you warn to DOUBLE and 
TREBLE your carolui^a aod own 
your own huRfoeiPL you cnn*c 
beat Che *'HEAT KING" am a 
money maker. Get Y'OUR OWN 
OIL llURNER SAMPLE AT NO 
COST nod CASK IN RlG PHOFUTS, 
Act quick — be riitST lo your 
locality— MAIL COUPON at rlftlit 
or Ic povtcard today — NOW, 

P- 7 S 1 Fidory Building Kjnsat Cily, Mo. 



MAIL COUPON 



UNITED FACTOIU£JL f-lsl FtuUmi ULih.. 

Kinwi Ellftr, Rp, 

w|ih.,Dl ««rt cr oblLaUiin. n=ih1i. Pf nmnrr TItMT. OFFKk 
ns ihn eoml^-rfui ''JIJ^AT IfTNO” Oil lhinii*rpmBl WITUOUT 
KliH TO JUK. 

Npiiw, 

AddrvBB. . * 

Ciiy.. 





I 

I 

1 

I 

I 

I 

I 

I 



D ITha'i t»T" If In 'kiBna h™ |Ji- pinqmjr 

En wlrp Birn'']' nf jni>t nwn .Mid <«l NO CUITT f^AHPLK. 
Tbli dm For fiMbrv* In anr >nr. 




lOriUtlj to advertiaevs plrnae JJicufJon Popidar Mechanic^ 







170A 



POPULAR MECHANICS ADVERTIS 



SECTION 




RJAT.OCY 

with yom- €vmi collection of 
Valuable Itfinerals ! 



rNI!IllA[/XSY (£ & fiuh^InBU tie BubJ^ that irtll i;lr« ymi new 

.. . 



IV IL nml intffwtLns ndcntiao InffmnntEnd. ami 
MljWrAlney OultlLH vrllt IntmtdUOl] yim Ut nui«t lisariJl iiclQnce. 
Tliey &>nta1n gbmfirtmcnCiH of valUAblft tnlnerwlf^, with 1 tiNiniDtiiUu Tar 
luldlUaniiJ sp«lineati tuid patent fnr clMiryJlie, lent- 
Ing And luioly Ekng hu&dredn ol oiIaciwb. 

Th« QufHt abav*« N*. $45r C«ntATnit 41 Mlrt«r«lt, and ■Biart-' 
■»*nt «t Bquipfntnt and a 15D-p«s« Mirtaral PianPai. Ww. 95.00 
Othvi^ DtItfiU M $l^p 9S.^ $^0. and Hi. 

Look for -^SelencvCndt” MlnowHofiy Outhta at your favnrlte atom, 
or wo will mntl the ntio aljoye, luLLy prtpAld, upon receipt ol 



nrm 



$IOOO 

tMPmziSi 



Priton for lOO AtnalOUr BclEntlalA who sub- 
mtt tbe baKt alwWtirri. E very o tie fmi nntor ; 
JuKt Bond Icr the Hcfnevba hlyslcry Ekvrk 
which tellrt all alKtut IL Sand for tbn Ekwk 
fuw — ^it'a all Froet 

lafcnaatlon nn “OiBniC^aift^* mid *"'i^te'noe<!iratt‘* DulflU 
sent wim evury iwiu«t for above boot. 

TlfO SORTER CMEIHtCAL COMPANY 



Yuli 






in' 

(Continued from page IdSA) 



‘en able lo start their flights with a max- 
imum load withoyt risking a takeoff from 
the open sea. 

England is building a fleet of flying boats 
which may be placed in service on the 
great circle route sometime next summer* 
Imperial Airways, which maintains a vast 
system of air Lines to the far-flung comers 
of the British Empire^ is in charge of the 
construction, as well as training crews for 
transatlantic duty. Completion of this 
fleet is expected to mark inauguration of 
several test flights between Portsmouth or 
London and New York. On the outcome 
of the flights will depend the start of reg- 
ular air travel between the two countries. 

France, too^ is beyond the point of toy- 
ing with the dream of North Atlantic 
service. Huge ocean-going air liners are 
being constructed. One already has made 
a test flight, in easy stages, to this country 
by way of the Azores* From Paris to New 
Yorkj the French planes would have the 
choice of the great circle course or the 
Azores- Bermuda roule^ leaving the coast 
□f Europe at Lisbon, 

During the summer England and France 
might be expected to fly passengers and 
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mail over the shortest route^ but winter 
probably would cause both nations to use 
the Azores route. 

HoUand^s plans for transatlantic service 
are not sulhcicntly advanced for an- 
nouncement of the route which Dutch air 
liners might use, but some authoritiEs be- 
lieve the Azores would be considered most 
favorably^ due to the safety factor and its 
year-round possibilities. 

Just now Pan American Airways is busy 
with inauguration of passenger travel on 
its Pacific linej but the results obtained on 
test flights with big flying boats on the 
Calif ornia*Manila route are expected to 
have some influence on plans for Atlantic 
service. Pan American would have the 
choice of the great circle or the Lindbergh 
routes in the north and the Azores route 
in the south. The idea of anchoring cata- 
pult ships, similar to those used by Luf- 
thansa, off Ireland and off Newfoundland 
has been suggested by aviation experts as 
one possible aid to flying the northern 
route, but no tests have been made. An- 
other suggestion is construction of float- 
ing airports in the Atlantic for the con- 
venience of transatlantic planes. 



“only the light type 
segment moves . . . 
and it goes down, not up!" 

Ha VO y cmrd^Bler Jihow you 
tha famoufl 

— It'o fin cxdf'UMiM 
Comna fc&tuiv. Wttrk it 
wkh yonr litUe finaHi^no 
eJTqrt, no naie^, 
nicirQ BcciiraUL And it's 
nniy tytm of a dozen prac- 
iJcal helpa that Caronii 
«jTorq-^and Corona Oldyt 
Nu w mciddla no w diaptay cd 
everywhere 

CORONA 

Aitiefico's ffrst . . » America's Hnest 

Eaui'ly the bant portabla wo liava avev ofTcred— and 
we've made nearly two inilUonf Carry] nff canie and 
free toueh-typi nir leBnonJi included with eech machf tn*. 
And eafly term a, too” tLOO a week takea n Comna 
hdmo with you I Sevemi mode Is, eevernl prices i mpijil 
the coupon for dcKriptivo leadet . . , fiee. 

MAIL COUPON TODAY— 

L C Smith A Carnna Typewriten. Desk 13 
TKI E. WasbinjrtoTi 8 t., Syfucuirt, U. Y. 

r tn tltinkinff ef bqyinnf a Corana. Fk'aw iciid free 
tNMjhlet flliowinir nK^eis antJ prkxra. 

StTMt- ....... 

City-. . fitnfn 




- BUT 

PIMPLES 

WO^EIHE 



ALSAID 

‘no"to 

PARTIES 



ikeeie aj_ - &A>; 

LET'S him 

HELP* US Fl'Jt UP 
GYM jl 



ne ? NOT 

EVEM CQMlmG to 

"Ti-ie D/HMCE - HE 'S 

TUE^ rvw«;, 
ykKiow 




^ I OUGi-iT TO HAVE OFreqEti TO 

'f MELP'&M-aUT MUOIEL'D JU^T STA.BT 
r' ta iDDl-NlS ME ABOUT Of=l* RfajOTlES 

r AGAiW. GOSH - no BE G01 M' TOHiGhT 

t, ALL PlGi-kT 1 F^ OH 4 .Y I DiDhTT HAvE IHUS 








AMV 



tiy rlvarlnfl akin ti'rltmnlA 
4 iut ot Ihr Ikluod 



IT'S vYONoetat=ui_ 
VUVIAT CA^ DO 

FOR YOU r AL"^ A 
civFFEtreHT eoY Sluice 
fleih;hmiamH!s veast 
G crr BiD OP moss 
PIMPLES HE HAD' j- 



i>tin^ let Adal4T4C*eiit Plntpleik put 
3JL c’heclc on your ffood tinii>» 



A plw^ptly flkin makt's rtny iKiy 
or ffirl Itiw (fpiriU'd. Vet 
rtJajpy yaiJtiK fMsipIp Itavi* t-hitf 
iroimlu nfivr the start of 
mlolrsift'niO— from 13 lo 2S. 
A t lhl« thno imjMirtajit frloiidei 
di'VVJop. *J'tia wholo I Maly in 
libst.^qrVM-d. The skill over- 
BLMisitlve. afit« iK>li»cmi In 



ihn lilood. Lniiat^i this Renat-- 
ti VO KkJn — pimpliw hiL-ak out. 

rieiscli:iiuLmk'!i rrvali Yeaai 
cloajTi UKwe ^ikin firltaotK out 
of tlMi LIckhL 'riiun. ijlniplos 
ifo. Kat 3 catkivi dafly, one 
rh>fE»rii eacii uHMiJ— pluii. or 
hi [L little water — tmtll your 
akin ia tlorfoctly ck'Or, 



OmriKlit. 1 -fHA, t^iHiiiland H^uhla Incc'rpwmt*! 
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POPULAR MECHANICS ADVERTISING SECTION 




|E$» MOTOR DRIVE 



AN IDEAL XMAS 
. GIFT j 



H0W IB 






ArmOtu' 






n» Pinirvk pi lion* 






rbahbHrad 



^ fO Ra 

CBnAVCtina 



l'*n Qnd 



No. 1 92-0 1 Ij' \ IV Qulcic Chiiitito 
Geai l'iiilmii.'a.lh MoLtir 
l)rivcii I'um FiJetfi with 

JJ-fthiifl? lIH^llJT^ rtrvi3^ttii! iwjt<‘h 

tonijjk-lir (u iltnun. CTTQ 
wwflhL JWtlll fifJuinJa ^ 

(ttSS Dnirn, mo a pUmSH- 



^oo*> 



MM 



No. II 5 - 1 \ 'S- Ftrlni; tiy T boi WoT3t*hOT> Bpfu’b tjiluc wEKi nwiifnitaJ Motor 
Dri^t. *4 H.B. Ilevrridag MoUr. Switch mid bdl l^ioii 4imttEmli4Jt mi ebowu 

IlXfWn, 8? a PtiffUft ftp I jf iftwnlAjrp 

A FRECIStON LATHE 



Tike Sew 0-i}kcti Waruliso Lallkc u 1 rrccujon 
tAlhe wilh Twin Cnr IT^i’twi' to leikrlacric«« 
DuLl Ttieiidt Uen.rini' an lanicitudinil 

iCPew feed to c!utU.Hr. |ir*WliHk lend Kmnf roT 
adLinR icre* Ihrtihdii, Afkil ProPC* tiJ oltiej- ink- 
parinnl: Imtun^u Ri'cckrmitrndnii frkr the Rhat 
work U1 lSi' phuil, ihnp ind UM»i roODL U*cd 
h).' nil impartnnl imluntHta. cnw|Min of 

write for CDiaph^t driaih, fr« pontpiuiJ. 

South Bend Lathe Works 

9 l I L Mlidiwn St. Souib Send, tnd. 



5 OTHER SIZES 

SWING 



in all b«d 

Isngthft 



$d7 fO 
$1200 



MakB 



Whok t* 



toTka 



ha 



/flT i 7 mtittiJlKi 






^mth Bend Lagtie WdfKi, 

PtJ t. Mpdisem Si.. Sokdh Bend. Ind. 

PLeuB Brad tbe rnllowing:: 

Q No. I U 2 iftr □ No. 3 file 

□ Na 4 l»f □ No^ 5 Itif^ □ Nd. 0 tih: 

□ Nu. 7 tfle □ No. 9 fOi- □ No. y f thr 

D No. It) titv □ jSo. I i tOr 

a Nel 13 Jir 

Cl Wortuhap CaLiilofc No. ISFrre 
Q General CstalDE. No. UA Free 



Npfne , 
AdJrean. . 
City 



SOUTH BEND LATHES 



PRIIVTEt BV POnJlLAA MGCHANtCS PnCfiSn CHiCAaD, lUL.. U. A. 







2 MONEY-MAKINB METAL OUTFITS 



PROFIT 

FUH! 



THE 

MODERH, 
COMPLETE 'f 

METAL TAPPING SETS ^ 






Got thb fiiflt'Iii riling now i>Mtfit! With thoiic finp 
and imit^irhiLs you I'lm uut'’ doromtivo 
tlojugns uii{| h'atiUrnl inoiurt^rt in uiotjd* Mnko 
valuuhlc liiHikoudrt, Di^k liiu-kK. All 

iiintrriuls iiurIndoiL SporiEil nou-tariiishablo luoU 
als, BPt of oHolilHivp tio3Hplpfw hipping tools, hnndsnnie arl 
p^ittorns, plywofKl barking rrady rnt, si>oc-ial nidiintirig 
nailii, on lory {'loth, ot(u Your rlioin^ ot brji-ss, 

'^'silvrr” or "gTild*” Prirc — 32.5<L 



Finished pieces urn qiiirkly riindo. Stdl tiu'iii at a big priilit 
in your iifEglilmrliotKl or tfi aro 

also ideal for gifts. 



METAL CASTING OUTFITS 

All tbr latr^i oqiiipmr^nl bir oa-sliiig and coloring metal 
toys, Alakc allyrai wcijit. Hell tUnu jiT tl big pmlll* 



COMPLETE OUTFIT $2.B€ 

lnr1uite!i aioulri* fni* lujilitim ilip ljirite»i. wh I- 

|jUillEP, launlien luul Inruv Kiipply of i‘n^Liii|{ liieMtI. In ili liir^r -I i-ulor 

mjLkeH hanJisnm# glfi. 

ELECTRIC OUTFIT $3. 

tDi'hi(l«Fi nil the renulflT eFinLgimerit uml u ngket^tnl «1etni 

225 FIGURES IN EXTRA MOULDS 

Be jiiire tu Ret the NhAV CHiiueiif uiiil <jun''rt-iirk with 
iuuvi[i|c whceliL. 

SENIOR CASTER 

A larirer iFFirkphap >41 rcir the ailviinrnJ tiietul 

crciitfiiirm. i]i iLUrurMve iw'Itaii. rncuihiti' 

for (terorcit i V# lxj&kf»dji X 4* ur cinlilru^n. l>’nfl 

ctuLluR eiiuttmiBiiU A nn3l) table r»ct tci on a. Pm-c S4 .l>o. 



MFIKE YOUR OWN TOYS 



oiDkiriir liLilk'' Far 




BUCK ROGERS 
and 

NEW 25I!i CENTURY 

SOLDIERS 

Duck CiiHter >(etk alihj jii- 

diide rull cnMitiiiK uaii 
etjuiniiEein wiih ejxatiul 25tti Ceii- 
tory plLB.i’AiMep iinoukls and 4 calor 
Bunk lUib^erp Ixix. llxlni mauLda 
at tl.oO include Sqldk™ tit Am- 
phibian i^ouAilron oi PLiiict Nep- 
tune uad ^bui Slrutosptkere PeUoL 



SEND THIS COUPON 



Rapepert Bre*.. T91 W. Dlile Chlcipa, III 

Ckiu^ searj me ItiSIlU ellerkH- Mnn*ijr r»r^lct f(ir 



nxe-A-rAP q 

Outfit fr.r J>ae Bjjrkll^ 
fMdN, "VTttAt-Ni«l‘^ 
Kwii. Twin ribques^ 

□ nnwM er 

□ i.'ijpuuf *12. no □ 

P "Silver" or 

□ '^fiulri" iJ.AJi 

C JlTNltitt t-AtfT* 

Kit. w lyA n 

P JuJilar I ’ftiffif 
r.Lwliie iLt IKI 

□ PUclk rtiii^cn 
l5<M?(rie (‘iLfter 
t$.AU 



O 



Five HfMitiuti! la I.' 
aiClnde 20c tiif prj 



rtfrulnrffluiler 

u.\m 



□ 



enelikHtnl 

Arf Ikli I'-.lcIrpe .PH |i|kiv ‘4 

lily hH^ iJUkMfc taUtSm .MiAiil t 



EXTRA 
SiOULDB 
CKniiua Jind 
OuiiTfUrli Hllh Name. 

lu>jVt<iK H ItiK'li* 

n.sa 

r. H. Hiiidi»Ti 



i:t3 iiAr 
UL 



Ail4cT«i 



•Util liuHjAHf* 

M(i« BotUu- 
ifkljnfi Skdrlllt^ 

JLh>.I 

H. A ijii yJYloft fjl E;: IHJ aud orifi 
eaiLt uf and wi±tti 



t-lly 



I'm urdvT' Him 

»■ IU'cLUt^ 



rJ.iiLi 









© Ljocm Jk Mv£di To&Atco Ca 



